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Natural History^ considered in ito utiiiosf ezteM^ 
comprehends two objects. First, that of discoftering^f 
ascertaining, and naming all the vaHotis prOidActiohs tif 
nature. Secondly, that of describing the' propiet^iiij 
manners, and relations, which they bear to osi^and ttf 
each other. The first, which is the most difficult pait W 
this science, is systematical, dry, mechanical, and incdfai* 
plete. The second is more amusing, ei^hibits ne#'pic^ 
tures to the imagination, and improves our relish 'fcvE' 
existence, by widening the prospect of nature arouild 
us. .1 

Both, however, are necessary to those who would utt* 
derstand this pleasing science in its utmost extent. The 
first care of every inquirer, no doubt, should be, t6 see,' t6 
visit, and examine every object, before be pretends to 
inspect its habitudes or its history. From seeing and 
observing the thing itself, he is most naturally lied i/b 
speculate upon its iises» its delights, or its hiconViii^i- 
niencies. * * ' * 

Numberless obstructions, however, are found in this 

r 

part of his pursuit, that frustrate his diligence and ret&ird 
his curiosity. The objects in nature are so many, knd 
even those of the same kind are exhibited in such a'Vk^ 
riety of forms, that the inquirer finds himself lost in tbfe 
exuberance before'him, and, like a man who attemptiiHb 
count the stars unassisted by art, his powers are all diU* 
tracted in barren superfluity. 

To remedy this embarrassment, artificial systems bavis 
been devised, which, grouping into masses those parts of 
nature more nearly resembling each other, refer the 'in- 
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quiref for the name of the single object he desires to 
know, to some one of those general -distributions, where 
it is to be found by further examination. 

If, for instance, a man riioiM, in his walks, meet with 
|B^.|U)ipaal^.tbe pame, and conse(]^uently the history of 
V.|4^h he desires to know^ he is taught b^ systematic 
-i^t^s 9^ ^^.atural history to examine its most obvious 
aua)itJ^3^ whether a quadruped, a 'bird, a 6sh, or an in- 
^t Having determined it^ fpr explanation sake, to be 
1^l |nse9f^jb/f; examines whether ^ Wyirings, if he finds 
itpossesaed of these, he is taught, tp eicamine whether it 
ha^, two or. four, if . posses*s^c| of four,, he is taught to ob- 
serve, wliether the two upper wings are of a shelly hard- 
ness, and serve as cases to.those under them ; if he finds 
the wings composed in this manirer, he is then taught to 
pronounce that, this insect is one. of the beetle kind : of 
thc) beetle kind> there are several different families, dis- 
^tinguished from each other by their antehns or horn^^: 
he examines the insect before him, and finds that the 
horns are,c|avated or knobbed at tb^ends: of beetles, 
with the horns thus formed, there are ;ifeveral kinds : and 
.apappgihpsevhe is taught to look for. the precise name 
of that which is before him. If, for instance, the knob 
be. divide,^ ii\to,. plates ^t the ends, and the belly be 
marked with lar^e triangular white spots on each side, it 
is no otl^er than the . Cock-chaffer, or the Maybug, ah 
-animal, the noxious qualities of which give it a very dis- 
tinguished rank in the history of the insect creation. In 
thi^ manner a system of natural history may, in some 
ineasurej» be comtpared to a dictionary of words.. Both 
are solely intended to explain the name^ of things, but 
. with thia difference, that in the dictionary of words- we 
areleid ixfffs^i the name of th^ thing to its definition; 
whereasf in tlie system of n'atursd history, we are led 
from the definition to find out the name. 



>&ucb are the effints, of wiiiefa) who* have composed 
their wcjrks mfth gceat labour aod ingeauitjr, to direct the 
learner in : iiU' progrett- chnmgh nature, and to inform 
iiim of the name of erery animal^ plants or fossil auli^ 
stance that behappeostoxnee^^with , batit would beooly 
deceiving the neader^ to conceal the mtby wUpb is, thai 
books atone can never teach biflaokliis aitiin fperfection^ 
and the solitary student caajoerer; isocoeed. •', ^itboql a 
asasteCyi and; a previous bDOfdedge.6£iiiany'oftfa|9cobgecla 
an nature,: his boQk:.«^ill;6niy senrc^to eofifoandaiiddts^^ 
gttst him. fmvvdl tbeindifvidual piants or animals, that 
he may happen to aaieet>wi^ are in that .preeiae state of 
heakb^'Orjthatexact p^od of /vtegetataoiiy'froia.yrbenciaf; 
tbeir deieicnptions were: taken. Perhaps he ooeets tbfi plant 
<»nly wkh iearr es, litit the ^stematic writer has deaoribed 
it in flower* ) Perhaps he meets the' bird bcfose it luta 
moulted its first feathers, ii^ilethesystenatiodesciriptipQ 
was made in its :stftte of fiiU perfection. He thus ratigea 
widiout ao;instruotor, confused, and with saekeding curio- 
sity, from »ub|ect to subject, till at last he gives up the 
pursuit, in the multiplicity of liia disappointments. 

Some practice, therefore,, much instruction, and diH« 
gent reading/are inequisite to make a ready and expert 
naturalist, who shall be able even by the help of a system, 
to ^nd out the name of every object he meets with, But 
when this tedious, though neqfuisitepart^of study is at- 
tained, nothing, but delight and variety arttend the i>e8tof 
lusjonnieyj /Where^r he traveis,:like a man in acotm- 
try where Imi ihas .many friends, :he;^ meets with nothing 
but acquaintanoes anc) aihirehients in ail die s^tages of hi* 
way* Themope unifomied spectatorpasaespn in gloomy 
solitude ;. but the naturalist, in every plant, in every in^- 
«ect^ and in every pebble, finds, something to entertain- 
his puriosity, and excite his speculation. 

from Im^cc it appears, that a system may be conM- 

a.2 
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deredas si dictionary in the study of nature. Tlie an- 
cientSy' however, who have all Mritten most delightfully 
on this subject, seem entirely to have rejected those hum^ 
ble and meclianical helps to science. Th^y contented 
themselves with seizing upon the great outlines of his- 
tory, and passing over what was common, as not worth the 
(detail; they .only dwelt upon what was new,, great, and 
surprising, and sometimes even warmed the imagination 
at the expense of truth. Such of the moderns as revived 
this science in Europe, undertook the task more metho- 
dically, though not in a manner so pleasing. Aldro- 
vandus, Gesner, and Johnson, seemed desirous of uniting^ 
the entertaining and rich descriptions of the . anciients 
with the dry and systematic arrangement of which they 
Were the first projectors. This attempt, however, was 
extremely imperfect, as the great variety of nature was, 
as yet, but very inadequately known.. Nevertheless by at^ 
tempting to carry on both objects at once : first, of direct- 
ing us to the name of the thing, and then giving the de- 
tail of its history, they drew out their works into a tedi- 
ous and unreasouable length ; and thus mixing incom* 
patible aims, they have left their . labours, rather to be 
occasionally consulted than read «with delight by pos- 
terity. 

The latter moderns, witli that good sense which they 
have carried into every other part of Science, have taken 
^ different method in cultivating natural history* They 
have been content to give, not only the brevity, but also 
the.dry and disgusting air of a dictionary to their systems^ 
Bay, Klein, Brisson, and Linnaeus, have bad only one 
aim, that of pointing out the object of nature, of dis^ 
covering its name, and where it was to be found in those 
i^uthors that treated of it in a more ptolix and saAis- 
factory manner. Thus natural history, at present, is 
carried on in two distinct. and separate channels, the 
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one serving to lead on to tbe thing, the other convey- 
ing the history of the thing, bs supposing it already 
known. 

The fallowing Natural History is written, with only 
such an attention to system as serves to remove tlie 
reader*s embarrassments and allure him to proceed. It 
can make no pretentions in directing him to the name of 
every object he. meets with; that belongs to works of a 
very different kind, and written with ,Tery different aims* 
It will fully answer my design, if tbje reader, being al- 
ready possessed of the name of any animal, shall 6nd 
here a short, though satisfactory history of its habitudes, 
its subsistence, ita manners, its friendships and hostilities. 
My aim has been to carry on just as much method as w^ 
sufficient to shorten my descriptions by generalizing 
them, and never to follow order where the art of writing, 
which is but another name for good sensn,. informed me 
that it would only contribute to the reader^s embarrass- 
ment. - 

Still, however, the reader will perceive, that I have 
formed a kind of system in the history of every pait of 
animated nature, directing myself by the great obvious 
distinctiotis tliat she herself seems to have made, which, 
t4)ough too few to point exactly to the name, are yet 
sufficient to illuminate the subject, and remove the 
reader*s perplexity. M. Buffon, indeed, who has 
brought greater talents to this part of learning than 
any other man, has almost entirely rejected method in 
classing quadrupeds. This, with great difference to 
such a character, appears to me running into the oppo- 
site extreme; and, as some moderns have of late spent 
much time, great pains, and some learning, all to very 
little purpose, in systematic arrangement, he seems so 
much disgusted by their trifling but ostentatious ef- 
forts, that he describes his animals almost in the order 
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they happen to come before him. Thy want of me- 
tliod seems to be ft fault; but be can lose little by a 
criticism which every dull man can make> or. by an 
error in arrangement, from which the. dullest are the 
most usually ^ree. 

In other respects, as : far as this able philosopher has 
gone, I have taken him for my guide. The warmth of 
his' styley and the brilliancy of his imagtnalionV ^^^ inri' 
•mitable« Leaving him, .therefor^, without a rival in 
these> abd.only availing mys^ of ina informatioo,X have 
been content to > describe things in my own way; and 
thouglimany of the materials are taken, from him, yet I 
httveadded^ retrenched, and altered, as I jthought proper. 
It was my intention^ at jone time, whenever JL differed 
from him^ to have mentioned it at the bottom of the 
page;; but this, occurred so often, that I 'soon .found it 
woiild look like^envy^ a,nd might, perhaps, convict me of 
those very errors, which I was wanting to laiy upon him* 
I have, therefore, as being every way his debtor, con- 
«eided 4»y dissent, where my opinion was diiFe'reut; but 
wherever I borrow from him, I take care at the bottom 
of the page ta express my obligations. But though my 
obligations to this writer are. man y^ they exteod but to 
the smallest part of the work^ as he. has. hitherto com- 
pleted only the history of ^uadrupedsv . I was, therefore, 
left to myr own reaching albuidl,. to mak^/out.the history of 
birds^ fishes,' aiid insects^ of which the arrangenient was 
so difficult, and the necessary information iko. widely dif- 
fused, and so obscurely related when foundi that it proved 
by much the most laborious^ part of. the undertaking. 
Thus having made use of lVi..Byfibn.'B. lights in the first 
^rt of the work, I may, with some share of oonfidence 
recommend it to the public. But what shall I say to 
that part, where I have been entirely left without his 
-assistance^ As I wotdd affectneither modesty nor confix 



deace, it will t<! jiufficient to B«y, t|iat my reading upo;i 
this part pf ,the w^ty^eqt hai iyet^n.^jery ext^site ; aiid' 
tiiat I h^T^ tayed my scanty .cir^ifinstancjes.ip prociipns 
l>PoS8,w|^ifl' are on tfie •ufij^vio^ *Uo^li|^'tt« mwt 
expensive, . , ,"" ' ' ' ' ' ' 

In consequence df'tbis'inijastry,'! ttereotfer'a Wortc'to 
the public, of a kind l»|iich has never been attempted in 
ours, or any other piodert language, that I know of. jlm 
aiicjent^ indeed, arid t^liny in parucular, bave anticipated 
ipe in tl^ prewnt manner of treating natural tuAory, 
Like th(»e historians who describe the events of a cam- 
P^ljEIJjifle^iV^T? not con descend ed to give the prlvatip 
particulars of every individual that formed the armyi 
"^ifj ^^re cupt^iit ffith characterizing the generals^' and 
deit^ribing tlieir operations, while they left it to njean^r 
b^[)d3 to p^rry the muster-roll. 1 have followed their 
manner^ rejecting the numerous fables which they adopi!^ 
ed, and addiiig the improvemenU of ibe modehif. wfii'cli 
are so Diimerous, that tliey actually inake up the D^Ik '(bf 
natural history. 

The dehght which I found in reading Pliny, first in- 
spired me with the idea of a work of this .nature. Hav- 
ing a taste rather classical than scientific, and haying but 
little employed myself in turning over the dry labours of 
modern system makers, my earliest intention was to trans- 
late this agreeable writer, and by the help of a commen- 
tary to make my work as unusing as I could. Let us 
dignify natural history ^ver so much with the grave 
appellation of au useful science, yet still we must confess 
that it is the occupation of the idle and the speculative, 
more than of the busy and the ambitious part of man- 
kind. My ii;^eiitioD, therefore, was to treat what I then 
conceived to be an idle subject, in an idle manner; and 
not to hedge round plain and simple narratives with hard 
words, accumulated distinctions, ostentatious learning. 



ii^(i^'iiis^i!iyitions tbdt produced no conviction. Upon 
[ie app^arahc'e, hdwevier, of M. Buffbn's work, I dropped 
i&y forcjier {ilsin, And adopted the present, being con- 
Tinced by his manner^ that the best imitation of the anci- 
ents was, to write from our own feelings, and to imitate 
natpre. 

' It wiu lie'*9iy chief pride, therefore, if this work may 
e fouhcl an innocent amiitfettient for those who have no- 
imng^ el^e to ^ or who require a relaxation 

firbm^labbur^ Professed naturalists will, no doubt, find 
ft superficial ; and yet I should hope that even these will 

's'Hitid'reiDarks,. gleaned from various read- 






in^',n^^ I would wish for 

their' approbatiqii : But my chief ambition is, to drag up 
the obscure and -gloomy learning of the cell^to open 
ii^^peetiph ; to strip it from its garb of austerity, and to 
^(^w th^ beauties of that form, which only the industri- 
^U8:an4 the inquisitive have been hitherto permitted to 
approach. 
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OLIVER GOLDSMITH, M. B. 




This gentleman was bom at Elphin, in the 
connty of Roscommon, in Ireland, in the year 1720* 
His father^ the Rev. Charles Goldsmith, had four 
sons, of whom Oliver was the youngest. He stu- 
died the classics in Mr. Hughes's school ; and on 
the 11th of June, 1744, was admitted a sizar, in 
Trinity College, Dublin. 

During his continuance at the university, he 
made no display of those shining abilities which 
afterwards so distinguishedly marked his genius. 
In the month of February, 1749, which was two 
years after the regular course of those things, be> 
obtained the degree of Bachelor of Arts. In the 
year 1751, he visited Edinburgh, having previously 
turned his thoughts to the profession of physic, and> 
attended some courses of anatomy in Dublin. At 
Edinburgh, he studied the different branches of 
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medicine under the respective professors in thstt 
university. His thoughtless though beneficent dis* 

Eosition soon involved him in difficulties; and, 
aving made himself responsible for the debt of 
another person, a fellow stu^n^t, he was obliged 
abruptly to leave Scotland, in order to avoid the 
horrors of a prison. 

In the beginning of the year 1754, ha arrived at 
Sunderland; but being pureed by a legal process, 
on account of the debt we have just motioned, he 
was arrested ; but he was afterwards set at liberty 
by the friendship of Mr.^|jaughlin Maclane, and 
Dr. Sleigh, who were then in the college. 

Having sunnouiited thi^ <^iBrbarra»iiaent, he em- 
barked on board a- Dutch ship, and arrived at Rot- 
terdam ; from whence he went to Brussels : then 
visited great ^ part of Flanders, and afterwards, 
Strasbourg* and Louvain, where he continued some 
<^iie,iflHidobtpdned the.degre/s of IS^^J^Iq^ jin iBbyi^ic. 
FiiDiDQi tkenca het^entto. iGranfi^^ip^^iEH^pwy "wiHih 
an JBit^lisb €rentk»aii« itoB^t f%itumft'^9(iP VfCfi^ 
Fedetrmtig, that be. bad iosfarong 4 pr^p^Al^ty to ^^ 
diSdmnt 'dmnitries, miQpiaQd . id^noieie^, [ thf^j e^^fi tiji^ , 
wic^mbf of ^walking ow {0at\Qo\^!ftp%^^r hipi 
from this favourite pursuits : ; ! Hi$ Qf^vfi^fk^&ifi^ qi\ 
which he played tolerably well, frequently supplied 
him ^Hh the ttieans 6i subsbt^oe^ und his l^Himipg 

prcieured him a favourable rece^Ktipn nt 'tEiQ$;t of th)^ 
niUgious' houses he visited. - He himself tell^ il9» tbl^ 
wbenevcfr he approached a pesusant*s hwsQ, b^ 
j^yed one <^ his most meiry tdnj^ and ihit g^fi^- 
ndty proeur^ed him not only a lodging, bllt t^iibsist- 
etice ^3r tHe ne^tt day. This^ however,- 4ra^ i}Qt t)^ 
(iase with the ridh, who. genelrally de^pisial bi>th hi|^ 
s^nd his music. "o 
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He had not been long arrived at Geneva, when 
he met with a yoiing man, who, by tlie death of an 
uncle, was become possessed of a considerable for- 
tune, and to whom Mr. Goldsmith was recomended 
for a travelling companion. As avarice was the 
prevailing* principle of this yonng man, it cannot 
be supposea he was long pleased widi his preceptor, 
who was of a contrary turn-of mind. 

Mr. Goldsmith, during bis residence at the col- 
lege of Edinburgh, had given marks of his rising 
genius for poetry, which Switzerland greatly con- 
tributed to bring to maturity. It was here he 
wrote the first jsketch of his TraveUer. which he 
sent to his brother Henry, a clergyman in Ireland, 
who, despising Fame and Fortnne, retired with «n 
amiable wife, on an income of only forty pounds 
per annum, to pass a life of ^ hafvpiiness and obscu- 
rity. V \ 

Oiir poet knd his pupil continued together until 
they arrived at the sooth of France, where, oA a 
disagreement, they parted, and our author was left 
f o struggle with' all the difficulties that a tnan could 
experience, who was in a state of poverty, in a 
formgn cduntry, without friends. Yet, notwith- 
standing all his difficulties, his ardour for traveUing 
was not abated ; and he persisted in his scheme, 
though he was frequently obliged to be beholden to 
his flute and the peasant^. At lenglli, his curiosity 
being gratified, he bent his course towards Eng- 
land, and about the beginning of the winter, in 
1 758, he arrived at Dover. 

His situation was not miich mended on his arri- 
val in London, at which period the whole of his 
finances were reduced to a few halfpence. What 
must be the giMmy apprehensions of a man in so 
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forlorh a situation, and an utter stranger to the 
: ;metrbpolis ! He applied to several apothecaries 
' for employment ; but his awkward appearance and 

his broad Irish accent were so much against him, 

that he met only with ridicule iatnd contempt. At 
.last, however, merely through motives of humanity, 

he was taken notice of by a chemist, who employed 

him in his laboratory. 

In this situation he continued till he was informed 
:that his old friend Dr. Sleigh was in London. He 
-then quitted the chemist, and lived some time upon 
the liberality of the doctor; but, disliking a life pf 
dependance on the generosity of his friend, and 
being unwilling to be burthensome to him, he soon 
' accepted an offer that was made him, of assisting 
the late Rev. Dr. Milner in the education of young 
gentlemen, at his academy at Feckham. During 
the time he remained in this situation, he gave much 
satisfaction to his employer ; but as he had obtained 
Bome reputation from criticisms he had written in 
the Monthly Review, he eagerly engaged in the 
compilation of that work, with Mir. Griffith, the 
principal proprietor. He accordingly returned to 
London, took a lodging in Green Arbour Court, 
in the Old Bailey, and commenced a profensed 
author. 

. This was in the year HS^, before the close of 
which he produced several works, particularly a pe- 
riodical publication, called The Bee^ and An En- 
qmry into ilhe present State of polite Learningi in 
Europe. He also became a writer in The Public 
Ledger, in which his Citizen of the TFor/d originally 
appeared under the title of Chinese Letters. His 
reputation extended so rapidly, and his connexion 
became so numerous, that he was soon enabled to 
emerge from his mean lodgings in the Old Bailey 
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to the politer atr of the temple, where hi3 took' 
chambers in 1 762, and lived in a more creditable 
manner. .At length, his reputation was fully, es- 
tablished by the' publication of 7^ Traveller itithe 
year 1765. His Vicar of Wakefield followed'his 
Traveller^ and his History of England was fol^ 
lowed by the performance of his Comedy of The 
Good-natured Man^ all which contributed to place 
him among* the first rank of the poets of these 
times. 

7%e Good-natured Man was acted at Covent 
Garden Theatre, in the year 1768. Many parts 
of this play exhibit the strongest indications of our 
author's comic talents. There is perhaps no cha- 
racter on the stage more happily ima^ned, and 
more highly finished than Croaker^s ; nor do we 
recollect so original and successful an incident as 
that of the letter, which he conceives to be the 
composition of the incendiary, and feels a thousand 
ridiculous horrors in consequence of his absurd ap- 
prehension. The audience, however, having been 
just before exalted on the sentimental stilts of' 
False Delicacy 9 a comedy by Mr. Kelly, they re- 
garded a few scenes in Mr. Goldsmith's piece as too 
low for their entertainment, and therefore treated 
them with unjustifiable severity. Nevertheless, 
The Good-natured Man succeeded, though in a 
degree inferior to its merit. The prologue to it, 
which is excellent, was written by Dr. Samuel. 
Johnson. 

In 1773, the comedy of SJiC Stoops to Conquer: 
or. The Mistakes of a Nighty was acted at Covefit' 
Garden Theatre. This piece was consideted a^.a 
farce by some writers ; even if so, it must be 
ranked among the farces of a man of genius. One 
of the most ludicrous circumstances it contains^- 
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which ia thsA qf the robI>^ry9. is said to be borrowed 
from Albam^z^. ^ * . 

Mr. Colman, who was thea manager of the 
theatre, had very little opinion of this piece, and 
made so keen a remark on it, while in rehearsal, 
that the Doctor never forgave him for it. The 
pifece, however, succeeded contrary to Mr. Col- 
man^s expectations, being .reGei.ved with uncom- 
mon applause by the audience. 

The last theatrical piece the Doctor produced 
was 7%e Grumbler^ a Farce, altered from Sedley. 
It was acted at Co vent Garden, in 1773, for the 
benefit of Mr. Qiiick ;. but it was acted only one 
night, and was tiever printed* 

The Doctor might, with a little attention to pru- 
dence and econqmy, Imve pjaceid liimself in a state 
above want anci depepaence. J|e is said to have 
acquired, in -one year, one thqusand eight hundred 
pounds; and the advantages arising from his writ- 
ings were very considerable for many years before 
his death. Hut these were rendered useless by 
an improvideiit libefality,.whidi prevented his dis- 
tinguishing properly the bl]jects of his generosity ; 
and an unhappy attachment to gaming, with the 
arts of which he wai?. yery Jittle acquainted. He 
therefore, remained at times as much embarrassed 
in his circumstances as when his income was in, its 
lowest and most precarious st^te. 

He had been for some years, at different times, 
atfected with a violent stranguary, which contri- 
buted to imbitter the latter j^art of his life, a?id 
which, united with the ve:sations he suffered upon 
other occasions, brought on a kind of habitual des- 
pondency. In this condition he was attacked by 
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a nervous fever, which, in spite^of the most able 
medical assistance, terminated in his dissolution on 
the 4thday|of April, 1774, in the forty-fifth year of 
his age. 

His remains were deposited in the burial-ground 
belonging to the Temple, and a monument hath 
since been erected to bis* memory, in Westminster 
Abbey, at the expense of a literary club to which 
he belonged. It con^idti tff It large medallion, ex- 
hibiting a good likeness of the Doctor, embellished ^ 
with literary ornaments; underneath which is a 
tablet of white' matble with- the'^ folio wing in- 
scription, written by his friend. Dr. Samuel 
Johnson. 

# BNGLItBCD. 

This Monument is raUed . . . • - , 
To the Memory of 
_ OLIVER GOLDSMlTHv 
Poet, Nfttyral Philosopher and Hi^toriaa; 
Who' IbII iko. ai>e€ie8 of Writing iint^uctied ; 

or, 
< rUnadom'eid by his Pen ; 
..:\^^t^er to move laughter, 
V 0r draw tears ; 
,. .' • .Ue was a powerful master 

jpiv^ tk^ aflec^onsy . /, 

ThougH at' the same time a gentle tyrant ; 
Of a gtoiujs.at once sublime^ liT.ely^.and , . ... a 
Egual to every subject ; f\ 

In exjMNBSsion at once noble. 
Aire and delicate, 
^ - His Memory will last s 

As long as Society retains alTection, 

Friendship is not vofd of honour. 
And RiBading wants not her admirers. 
lie was bom in the kingdom of Ireland, 
At Femes, in the province 
' OfLeinster, 

Where Pallas had set her name, 
29th Nov. 1731. 
He was educated at Dublin, 
And died in London, 
4th April, 1774. 

We shaU conclude this account of the life of 
Dn Goldsmith with the following* poem written 
on ^h0 death of our poet. 
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OF 
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DR. GOLDSMITH. 



BY W. WOTY. 
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ADIEU, sweet bard ! to each fine feeling true, . 
Thy virtues many, and thy foibles few; 
Those formed to charm e*en Yicions minds,— 4uid these 
With harmless mirth the social soul to please. 
Another's woe thy heart could always melt ; 
None gaye more free.T-for none more deeply felt. 
Sweet bard, adieu! thy own harmonlotis lays 
Haye sculptured out thy monument of praise ; 
Yes, — these surviye to Time's remotest day ; 
While drops the bust, and boastful tombs decay. 
Reader, if number 'd in the Muses' train. 
Go. tune the l3rre, and iniitate his strain ; 
But, if no poet thou, reverse the plan, 
Depart in peace, and imitafte the man. 
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CHAPTER I- 

A SKETCH OP THE UNIVERSE. 

The world may be considered as one vast mansion, where man 
has been admitted to enjoy, to admire^ and to be g^teful. The 
first desires of savage nature are merely to gratify the importunities 
of sensual appetite, and to neglect the contemplation of thingy, 
barely satisfied widi their enjoyment : the beauties of nature, and 
all the wonders of creation, have but little charms for a being taken 
up in obviating the wants of the day, and anxious for precarious 
subsistence. 

Those philosophers, therefore, who have testified such surprise at 
the want of curiosity in the ignorant, seem not to consider that they 
are usually employed in making {provisions of a more important 
nature ; in providing rather for the necessities than the amusements 
of life. It is not till our more pressing wants are sufficiently 
supplied, that we can attend to the calls of curiosity ; so that in 
every age scientific refinement has been the latest effort of human 
industry. 

But human curiosity, though at first slowly excited, being at last 
possessed of leisure fbr indulging its propensity, becomes one of the 
greatest amusements of li£^ and gives higher satisfactions than what 
even the senses can affoHf; A n^an of this disposition turns all 
(^ture into a magnificent theatre, replete with objects of wonder 
and surprise, and fitted up chiefly for his happiness and entertain- 
n^ent: he industriously examines all things, from the minutest 
• insect to the most finished animal ; and, when his limited organs can 
no longer make the disquisition, he sends out his imagination upon 
new inquiries. 

Nothing, therefore, can be more august and striking than the 
idea which his reason, aided by his imagination, furnishes of the 
universe around him. Astronomers tell us, that this earth which we 
inhabit forms but a very minute part in that great assemblage of 
bodies of which the world is composed. It is a million of times less 
than the sun, by which it is enlightened. The planets also, which, 
like it, are subordinate to the sun's influence, exceed the eai^h a 
thousand times in magnitude. These, which were at first supposed 
VOL. I. — ^No. I. A 
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to wander in the heavens without any fixed path^ and took theTr 
name from their apparent deviations, have long been found U> 
peribrm their circuits with great exactness and strict regularity. 
They have been discovered as forming, with our earth, a system of 
bodies circulating round the sun, all obedient to one law, and 
impelled by one eommon influence. 

Modern philo"sophy has taught us to believe, that when the great 
Author of nature began the work of creation, he chose to operate 
by second causes ; and that, suspending the constant exertion of hid 
power, he endued matter with a quality by which the universal 
economy of nature might be continued without his immediate assist- 
ance. This quality is called attraction ; a sort of approximating 
influence, which aU bodies, whether terrestrial or celestial, are found 
to possess ; and which in all increases as the quantity of matter in 
each increases. The sun, by far the greatest body in oiht system, 
is, of consequence, possessed of much the greatest shave of this 
attracting power ; and all the planets, of which our earth is one, 
are, of course, entirely subject to its superior inflaence. Were this 
power, therefore, left nncontrolled by any other, the sun mu9t 
quickly have attracted all the bodies of our celestial system to itself; 
but it is equably counteracted by smother power of equal efficacy ; 
namely, a progressive force, which each planet received when it 
was impelled forward by the divine Architect upon its first fonna- 
tion. The heavenly bodies of our system being thus acted upon 
bjr two opposing powers ; namely, by that of attraction^ which 
draws them towards the sun ; and that of impulsion^ which drives 
them straight forward into the great void of space ; tfiey pursue a 
track between these contrary directions, and each, Iflce a stone 
whirled about in a sling, obeying two opposite forces, circulates 
round its great centre of heat and motion. 

In this manner, therefore, is the harmony of our planetary system 
preserved. The sun, in thel midst, gives heat, and light, and circu- 
lar motion to the planets which surroundL it t Mercury, Venus, the 
Earth, Mars, Jupiter, Saturn, and thl" Georgium Sidus, perform 
their constant circuits at different distances, each taking up a time 
to complete its revolutions proportioned to the greatness of tlie 
circle which it is to describe. The lesser planets also, which are 
attendants upon some of the greater, are subject to the same laws ; 
thjsy circulate with the same exactness : and are, in the same man- 
ner, influenced by their respective centres of motion. 

Besides those bodies which make a part of our peculiar system, 
and which may be said to reside within its great circumference, there 
are others, that frequently come among us from the most distant 
tracts of space, and that seem like dangerous intruders upon the 
beautiful simplicity of nature. These are comets, whose appear- 
ance was once so terrible to mankind, and the theory of which is so 
little understood ; but we know that their number is much greater 
than that of the planets; and that like these, they roll in orbits, in 
some measure obedient to solar influence. Astronomers have 
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^ndeayoured to calculate the retaraing periods of mao^ of them; 
but experience has not, as yet, confirmed the veracity of their inves- 
tigations. Indeed, who can tell, when those wanderers have made 
their excmwons into other worlds and distant systems, what obsta- 
cles may be found to oppose their progress, to accelerate their 
motions, or retard their return ? 

But what we have hitherto attempted to sketch, is but a small 
part 'Of that great fabric in whidi the Deity has thought proper to 
manifest his wisdom and omnipotence. There are multitudes cf 
other bodies dispersed over the face of the heavens, that lie too 
remote for examination : these have no motion, such as the planets 
are found to possess, and are, therefore, called fixed stars ; and, 
from their extreme brllKancy, and their immense distance, philoso- 
jihers have been induced to suppose them to be suns, resembling 
that which enlivens our system. As the imagination also, once 
excited, is seldom content to stop, it has furnished each wr(h ail 
attendant system of planets belonging to itself, and has even in- 
duced some to deplore the fate of those systems, whose imagined 
suns, which sometimes happens, have become no longer visible. 

But conjectures of this kind, which no reasoning can ascertain, 
lior experiment reach, are rather amusing than useful. Though we 
see the greatness and wisdom of the Deity in all the seeming worlds 
that surround us, it is our chief concern to trace him in that which 
we inhabit. The exammation of the earth, the wonders of its con- 
trivance, the history of its advantages, or of the seeming defects in 
its formation, are the proper business of the nnturai historian. A 
descrijption of this earth, its animals, vcf^ctablcs, and minerals^ is 
the most delightful entertainment the mind can bu furnished with, 
as it is the most interesting and useful. I would beg leave, there- 
fore, to conclude these common-place speculations with an observa- 
tion, which, I liope, is not entirely so. 

An use, hitherto not much msisted upon, that may result from 
the contemplation of celestial magnificence, is, that it will teach us 
to make an allowance fur the apparent irregularities we find below. 
Whenever we can examine the works of the Deity at a proper point 
of distance, so as to take in the whole of his design, we see nothing 
Imt uniformity, beauty, and precision. The heavens present us 
with a plan, which, though inexpressibly magnificent, is yet regular 
beyond the power of invention. Whenever, therefore, we find any 
apparent defects in the earth, which we are about to consider, instead 
of attempting to reason ourselves into an opinion that they are 
beautiful, it will be wiser to say, tliat we do not behold them at the 
proper point of distance, and that our eye is laid too close to the 
objects, to take in the regularity of their connection. In short, we 
may conclude, that God, who is regular in his great productions, 
^ta with equal uniformity in the Utile, 
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CHAPTER ir. 

A SHORT SURVEY OF THE GLOBE, FROM THE LIGHT OP 

ASTRONOMY AND GEOGRAPHY. 

All the sciences are, in some measure, linked with each other, 
and before the one is ended, the other begins. In a natural history,, 
therefore, of the earth, we must begin with a short account of its 
situation and form, as given us by astronomers and geographers : 
it will be sufficient, however, upon this occasion, just to hint to the 
imagination, what they, by the most abstract reasonings, have 
forced upon the understanding. The earth which we inhabit is, as 
has been said before, one of those bodies which circulate in our 
solar system; it is placed at a happy middle distance from the 
centre, and even seems in this respect, privileged beyond all other 
planets that depend upon our great luminary for their isupport. 
Less distant from the sun than theGeorgiumSidus, Saturn, Jupiter, 
and Mars, and yet less parched up than Venus and Mercury, that 
are situate too near the violence of its power, the earth seems, in 
a peculiar manner, to share the bounty of the Creator ; it is not, 
therefore, without reason that mankind consider themselves as the 
peculiar objects of his providence and regard. 

Besides that motion which the earth has round the sun, the cir- 
cuit of which is performed in a year, it has another upon its own 
axle, which it performs in twenty-four hours. Thus, like a chariot 
wheel, it has a compound motion ; for while it goes forward on its 
journey, it is all the while turning upon itself. From the first of 
these two arise the greatful vicissitude of the seasons ; from the 
second, that of day and night. 

It may be also readily conceived, that a body thus wheeling in 
circles, will most probably be itself a sphere. The earth, beyond 
all possibility of doubt, is found to be so. Whenever its shadow 
happens to fall upon the moon, in an eclipse, it appears to be always 
circular, in whatever position it is projected : and it is easy to 
prove, that a body which in every position makes a circular sha- 
dow, must itself be round. The rotundity of the earth may be also 
proved from the meeting of two ships at sea : the top-masts of each 
are the first parts that are discovered by both, the under parts 
being hidden by the convexity of the globe which rises between 
them. The ships, in this instance, may be resembled to two men 
-who approach each other on the opposite sides of a hill ; their heads 
will first be seen, and gradually, as they come nearer, they will 
come entirely into view. 

However, though the earth's figure is said to be spherical, we 
ought only to conceive it as being nearly so. It has been found, 
in the last age, to be rather flatted at both poles, so that its form 
is commonly resembled to that of a turnip. The cause of this 
swelling of the equator is ascribed to the greater rapidity of the 
motion with which the parts of the earth are there carried round ; 
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sod wfaichy conaeqaeaily , endeftYourtng to Hy off, act in oppo6tti6» 
to isentral attractioD. The twirling of a mop may serve an *ti 
homely illustration ; whieb, as every one has seen, spreads^ and 
grb^^ broader in the middle, as it continues to be turned round. 

As the earth receives light and motion from the sun, so it defive» 
imich of its warmth and power of vegetation from the same beneB- 
ceat soured. However, the different parts of the globe parUcipate 
of these advantages in very different proportions, and accordingly 
put on very different appearances : a polar prospect, and a land* 
scape at the equator, are as opposite in tlieir appearances as in tlieit 
aittiation. 

The polar regions, that receive the solar beams in a very oblioue 
direction, and that continue for one half of the year in night, receive 
but few of the genial comforts which other parts of the world enjoy. 
Nothing can be more mournful or hideous than the picture which 
travellers present of those wretched regions. The ground,* which 
is rocky and barren, rears itself in every place in lofty mountains 
and inaccessible cliffs, and meets the mariner's eye even forty 
leagues firom shore. These precipices^ frightful in Uiemselves, re- 
ceive an additional horror from being constantly covered with ice 
and snow, which daily seem to accumulate, and to fill all the valleys 
with increasing desolation. The few rocks and clifls that are bare 
of snow, look at a distance of a dark brown colour, and quite naked. 
Upon a Dearer approach, however, they are found replete with 
many different veins of coloured stone, here and there spread over 
with a little earth, and a scanty portion of grass and heath. The 
intenial parts of the country are still more desolate and deterring. 
In wandering through these solitudes, some plains appear covered 
with ice, that, at the first glance, seem to promise the traveller an 
easy journey .t But these are even more formidable and more im- 
passable than the mountains themselves, being cleft with dreadful 
chasms, and every-where abounding with pits that threaten certain 
destruction. The seas that surround these inhospitable coasts are 
still more astonishing, being covered with flakes of floating ice, that 
spread like extensive fields, or that rise out of tlie water like enor- 
mous mountains. These, which are composed of materials as clear 
and transparent as glass, ;( assume many strange and fastastic 
appearances. Some of them look like churches or castles, with 
pointed turrets; some like ships in full sail ; and people haveoflen 
given themselves the fruitless toil to attempt piloting the imaginary 
vessels into harbour. There are still others that appear like large 
islands, with plains, valleys, and hills, which often rear their heads 
two hundred yards above the level of the sea ; and although the 
height of these be amazing, yet their depth beneath is still more 
so ; some of them being found to sink three hundred fathoms under 
water. 

The earth presents a very different appearance at tlie equator, 

* Crantz*s History of Greenland, p. 3. t Ibid. i». 22. X Ibid. p. 27, 
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y^kete the suiv-beams, darting directly downwards. Bum up the 
lighter ioils into extensive sandy deserts, or quicken ali the mobter 
tacts with incredible vegetation. In these regions, almost all the 
same inconveniencies are felt from the proximity of the sun, that in 
the former were endured from its absence. The deserts are entirely 
barren, except where they are found to produce serpents, and these 
in such quantities, that some extensive plains seem almost entirely 
covered with them.^ 

It not unfrequently happens, also, that this dry soil, which is so 
parched and comminuted by the force of the (nin, rises with the 
smallest breeze of wind; and the sands being composed of parts 
almost as small as those of water, they assume a similar appearance, 
rolling onward in waves, like those of a troubled sea, and over- 
whelming all they meet with inevitable destruction. On the other 
hand, those tracts which are fertile, teem with vegetation even to a 
noxious degree. The grass rises to such a height, as often to re- 
quire burning ; the forests are impassable from underwoods, and so 
matted above, that even the sun, fierce as it is, can seldom pene- 
trate.f These are so thick as scarcely to be e^^irpated ; for the 
tops being so bound together by the climbing plants that grow 
round them, though a hundred should be cut at the bottom, yet not 
one would fall, as they mutually support each other. In these dark 
and entangled forests, beasts of various kinds, insects in astonishing 
abundance, and serpents of surprising magnitude, find a quiet re- 
treat from man, and are seldom disturbed, except by each other. 

In this fnanner the extremes of our globe seem equally unfitted 
for the comforts and con veniencies of life; and, although the ima- 
gination may find an awful pleasure in contemplating the frightful 
precipices of Greenland, or the luxurious verdure of Africa, yet 
true happiness can only be found in the more moderate climates, 
where the gifts of nature may be enjoyed without incurring danger 
in obtaining them. 

It is in the temperate zone, therefore, that all the arts of improv- 
ing nature, and refining upon happiness, have been invented ; and 
this part of the earth is, more properly speaking, the theatre of 
natural history. Although there be millions of animals and vege- 
tables in the unexplored fbrests under the line, yet most of these 
may for ever continue unknown, as curiosity is there repressed by 
surrounding danger. But it is otherwise in these delightful regions 
which we inhabit, and where this art has had its beginning. Among 
us there is scarcely a shrub, a flower, or an insect, without its parti- 
cular history ; scarcely a plant that could be useful, which has not 
been propagated ; nor a weed that could be noxious, which has not 
been pointed out. 

* Adanson's Description of Senegal. t Liirnei Amsn. vol. vi. p. G7. 
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CHAPTER in. 

A VIEW OF THE SURFACE OF THE EARTH. 

When we take a slight survey of the surface of our globe, m 
thousand objects offer themselves, which, though long known, yei 
still demand our curiosity. The most obvious beauty that every- 
where strikes the eye is the verdant covering of the earth, which is 
formed by a happy mixture of herbs and trees of various magni^ 
tudes and uses. It has been often remarked, that no colour re- 
freshes the sight so well as green ; and it may be added, as a farther 
proof of the assertion, that the ii^abitants of those places where the 
fields are continually white with snow, generally become blind long 
before the usual coarse of nature. 

This advantage, which arises from the verdure of the fields, is not 
a little improved by their agreeable inequalities. There are scarcely 
two natural landscapes that offer prospects entirely resembling eadh 
other ; their rinngs and depressions, their hills and valleys, are 
never entirely the same, but always offer something new to enter- 
tain and refresh the imagination. 

But to increase the b^uties of the face of nature, the landscape 

is enlivened by springs and lakes, and intersected by rivulets. These 

lend a brightness to the prospect ; give motion and coolness to the 

air ; and, what is much more important, furnish health and subsis- 

ence to animated nature. 

Such are the most obvious and tranquil objects that every-where 
offer : but there are others of a more awful and magnificent kind ; 
the Mountain rising above the clouds, and topped with snow ; the 
River pouring down its sides, increasing as it runs, and losing itself 
at last in the ocean ; the Ocean spreading its immense sheet of 
waters over one-half of the globe, swelling and subsiding at well-' 
known intervals, and forming a communication between the most 
distant parts of the earth. 

If we leave those objects that seem to be natural to our earth, and 
keep the same constant tenour, we are presented with the great 
irregularities of nature. The burning mountain ; the abrupt preci- 
pice ; the unfathomable cavern ; the headlong cataract ; and the 
rapid whirlpool. 

If we carry our curiosity a little further, and descend to the ob- 
jects immediately below the surface of the globe, we shall there find 
wonders still as amazing. We first perceive the earth for the most 
part lying in regular beds or layers, every bed growing thicker in 
proportion as it lies deeper, and its contents more compact and 
heavy. We shall find, almost wherever we make our subterranean 
inquiry, an amazing number of shells that once belonged to aquatic 
animals. Here and there, at a distance from the sea, beds of oyster- 
shells, several yards thick, and many miles over ; sometimes testace- 
ous substances of various kinds on the tops of mountains, and often 
in the heart of the hardest marble. These, which are dug up by 
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the peasants in every country, are regcarded with little curiosity ; for 
being so very common, th^ are considered as substances entirely 
terrene. But it is otherwise with the inquirer after nature, who finds 
them, not only in shape but in substance, every way resembling^ 
.4hose that-ar^ bred in the sea, and he, therefore, is at a loss to ac- 
.lOQunt for their, removal. 

Yet not one part of nature alone, but all her productions and 
rvarietie^,. become the object of the speculative man's inquiry: he 
J^kes di0*Qrent views of nature from the inattentive spectator ; an^ 
^scarcely an appearance, how' comiQon soever, but affords matter for 
•his contempljation : he inquires how and why the surface of the 
^earih has acqMJred those risings and depressions which most men 
•call natural; be demands in what manner the mountains were 
formed, and in what consist their uses; he asks from whence springs 
.arise, and how rivers flow ronnd the convexity of the globe ; he en- 
ters, into an examination of the ebbings and flowings, and the other 
iwoaders of the deep; he acquaints himself with the irregularities of 
4%atqre, and endeavours to investigate their causes; by which, at 
Jeast, he .will become better versed in their history. The internal 
structure of the globe becomes an object of his curiosity; and al- 
fthough his' inquiries can fathom but a yery little way, yet, if pos- 
*ge6s^ with a spirit of theory, his imagination will supp^ the rest. 
'.He will endeavour to account for the situation of the marine fossils 
•that are found in the earth, and for the appearance of this different 
beds of which it is composed. These have been the inquiries that 
'have splendidly employed many of the philosophers of the last and 
present age,^ and, to a certain degree, they must be serviceable. 
But the worst of it is, that, as speculations amuse the writer more 
than facts, they may be often carried to an extravagant length ; and 
that time may be spent in reasoning upon nature, which might be 
. more usefully employed in writing her history. 

Too much speculation in natural history is certainly wrong ; but 
there is a defect of an opposite nature that does much more preju- 
dice, namely, that of silencing all inquiry, by alleging the benefits 
. we receive from- a thing, instead of investigating the cause of its 
production. If I inquire how a mountain came to be formed, such a 
' reasoner, enumerating its benefitis, answers, because God knew it 
would be useful. If I demand the cause of an earthquake, he finds 
some good produced by it, and alleges that as the cause of its ex- 
plosion. Thus, such an inquirer has constantly some ready reason 
for every appearance in nature, which serves to swell his periods, 

• and give splendour to his declamation : every thing about him is, 
on some account or other, declared to be good ; and he thinks it 

: jH*esumption\to scrutinize into its defects, or endeavour to imagine 

• how it might be better. Such writers, and there are many such, 
. add very little to the advancement of knowledge; and it is finely 

, * Buffon, Woodward, Burne^ Whiston, Kircher, Bourquat, Leibnitz^ 
vftteoo, Ray, i^c. 
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•f^Buurked by Bftcoiiy that the invettigation of final cauBe§ m a barren 
study,* and, like a virgiii dedicated to the Deity, brings forth 
nothing. In fact, those men who want to compel every appearance 
and every irregularity in nature into our service, and expatiate on 
their benefits, combat that very morality which they would seeip to 
fHTomote. God has permitted thousands of natural evila to exist in 
'Uie world, because it is by their intervention that man is capable of 
moral evil; and he has permitted that we should be subject to moral 
eril, that we might do something to deserve eternal happiness, by 
showing that we had rectitude to avoid it 



CHAPTER IV. 

A REVIEW OF THE DIFFERENT THEORIES OF THE 

EARTH. 

Human invention has been exercised for several ages to account 
"for the various irregularities of the earth. While thosephilosophen 
Mentioned in the last chapter, see nothing but beauty, symmetry, 
and order ; there are others, who look upon the gloomy nde of naturcf, 
^arge on its defects, and seem to consider the earth on which they 
tread, as one scene of extensive desolation.f Beneath its surface 
they observe minerals and waters confusedly jumbled together; its 
difierent beds of earth irregularly lying upon each other ; mountains 
rising from places that once were level, j; and hills sinkmg into val- 
leys; whole regions swallowed by the sea, and others again risings 
out of its bosom: all these they suppose to be but a few of the 
dhanges that have been wrought in our globe ; and they send out 
imagination, to describe it in its primeval state of beauty. 

Of those who have written theories describing the manner of the 
original formation of the earth, or accounting for its present appear- 
ances, the most celebrated are Burnet, Whiston, Woodward, and 
Bufibn. As speculation is endless, so it is not to be wondered that 
all these difier from each other, and gpive opposite accounts of the 
several changes which they suppose our earth to have undergone. 
As the systems of each have had their admirers, it is, in some mei^ 
sure, incumbent upon the natural historian to be acquainted, at least, 
with their outlines; and, indeed, to know what others have even 
dreamed, in matters of science, is very useful, as it may often pre- 
vent us from indulging similar delusions ourselves, which we should 
never have adopted, but because we take them to be wholly our 
own. However, as entering into a detail of these theories is rather 
furnishing a history of opinions than things, I will endeavour to be 
as concise as I can« 

* Investigatio causarum finalium sterilis est, et veluti virgo Deo ded|ca- 
ta, nil parit. 

t Buffon's Second Discourse. t Senec. Qusest. lib. vl. cap. 21 . 
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"The first who formed this amusement of earth-making into syatemr 
Wh8 the celebrated Thomas Burnet, a man of pdite . learning and 
rapid imagination. His Sacred Theory^ as he calls it^ describing 
the dianges which the earth has undergone, or shall hereafter under- 
go, is well known for the warmth with which it is imagined, and the 
weakness with which it is reasoned, for the elegance of its style, and 
the meanness of its philosophy. The earth, says he, before the de- 
luge, was very differently formed from what it is- at present : it was 
iat first a fluid mass; a chaos composed of various substances^ difier^P 
ing both in density and figure : those which were most heavy sunk 
to the centre, and formed in the middle of our globe a hard solid 
body; those of a lighter nature remained next; and the waters, 
which were lighter still, swam upon its surface, and covered the 
earth on every side. The air, and all those fiuids which were light- 
er than, water, floated upon this also, and. in the same manner 
encompassed the globe; so that between the surrounding body of 
waters, and the circumambient air, there wa9 formed a coat of oil, 
'and other unctuous substances, lighter than water. However, as 
:the air was still extremely impure, and must have carried up with it 
.many of those earthly particles with which it once was intimately 
bietKled, it soon began to defecate, and to depose these partidei 
-upon the oily surfkce already mentioned, which uniting together, 
'the earth and oil formed that crust which soon became an habitable 
surface, giving life to vegetation, and dwelling to animals. 

This imaginary antediluvian abode was very dififer ent from what 
-'we see at present. << The earth was light and rich ;. and formed of 
-a substance entirely adapted to the feeble state of incipient vegeta- 
tion : it was an uniform plain, every where covered with verdure ;. 
without mountains^ without seas, or the smallest inequalities. It 
had no difierence of seasons, for its equator was in the plain of the- 
'ediptic, or, in other words, it turned dvreeUj opposite to the sun, so 
that it enjoyed one perpetual and luxuriant spring. However, thi» 
delightful face of nature did not long continue the same, for, after a 
.lime, it began to crack and open in fissures : a circumstance . which 
'always succeeds when the sun dries away the moisture from rich or 
.marshy siluations. The crimes of mankind had been for some time 
preparing to draw down the wrath of Heaven ; and they, at length, 
induced the Deity to defer repairing these breaches in nature. Thus 
the chasms of the earth every day became wider, and at length they 
•penetrated to the great abyss of waters ; and the whole earth, in a 
manner, fell in. Then ensued a total disorder in the uniform 
•beauty of the first creation, the terrene surface of the globe being 
broken down : as it sunk, the waters gushed out in its place ; the 
deluge became universal; all mankind, except eight persons, were 
destroyed, and their posterity condemned to toil upon the ruins of 
desolated nature." 

It only remains to mention the manner in which he relieves the 
earth from this universal wreck, which would seem to be as difficult 
as even its first formation. ^' These great masses of earth falling 
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into the abyM, drew down with them Tast quanlitiee^aJbo of air; and 
by dashhag against each other, and breaking into small parts hfj the 
repeated violence of the shock, they at length left between them 
large cavities filled with nothing bat ahr. These cavities naturally 
<^fered a bed to receive the nifluent waters; and in propordon as 
they filed, the face of the earth became once more visible. The 
higher parts of its broken surface, now become the tops of moun* 
tarns, were tho first that appeared ; the plains soon after came for- 
ward, and, at length, the whole globe was delivered from the 
waters, except the places in the lowest situations ; so that the ocean 
and the seas are still a part of the ancient abyss that have not had a 
place to return. Islands and rocks are fragments of the earth's 
ibraier crust; kingdoms and continents are larger masses of itB 
tH^«i substance; and all the inequalities that are to be found on 
Ihe surface of the present earth, are owing to tlie accidental 
confusion into which both earth and waters were then thrown. 

The next theorist was Woodward, who, in his Essay towards a 
Natural History of the Earth, which was only designed to precede 
a greater work, has endeavoured to give a more rational account of 
its appearances ; and he was, in &ct, much better furnished for such 
an nndertaking than any of his predecessors, being one of the most 
assiduous naturalists of his time. His little book, therefore, contains 
many important facts relative to natural history^ although his sya* 
tem may be weak and groundless. 

He begins by asserting, that all terrene substances are disposed 
HI beds of variec» natures, lying horizontally one over the others 
«omewhat like the coats of an onion ; that they are replete with 
s^ls, and other productions of the sea ; these shells being found in 
the deepest cavities, and on the tops of the highest mountains. From 
these observations, which are warranted by experience, he proceeds 
to obserre, that these shells and extraneous fossils are not produo. 
tions of the earth, but are all actual remains of those animals which 
they are known to resemble ; that all the beds of the earth lie un- 
der each other, in the order of their specific gravity ; and that they 
are disposed as if they had been left there by subsiding waters. AH 
these assertions he affirms with much earnestness, although daily 
experience contradicts him in some of them ; particularly we find 
layers of stone often over the lightest soils, and the softest earth 
under the hardest bodies. However, having taken it for granted, 
that all the layers of the earth are found in the order of their spe- 
cific gravity, the lightest at the top, and the heaviest next the centre^ 
he consequently asserts, and it will not improbably follow, that all 
the substances of which the earih is composed, were once in an 
actual state of dissolution. This universal dissolution he takes to 
have happened at the time of ti\e fiood. He supposes that at that 
time a body of water, which was then in the centre of the earth, 
uniting with that which was found on the surface, so far separated 
the terrene parts as to mix all together in one fluid mass; the 
contents of which afterwards sinking according to their respective 
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gravitieH, produced the present appearaAces of liie earlh. Being 
aware, however, of an objection, ttiat fossil substances are not found 
dissolved, he exempts them from this universal dissolulion, and, for 
tbat purpose, endeavours to show tliat the parts of animals have 
a stronger cohesion tlinn those of minerals ; and thai, while even 
the burdeat rocks may be dissolved, bones and shells may still con- 
tinue eutire. 

So much for Woodward i but of all tlie syetenis which were 
published respecting tlie earth's formation, that of Wiiiston was 
most applauded and most opposed. Nor need we wonder ; for 
being supported with ail the parade of deep calculation, it awed the 
ignorant, and produced the approbation of such as would bethought 
Dtherwisej as it implied a linowledge of abstruse learning tr> he even 
thought capable of comprehending what the writer aimed at. In 
fact, it is not easy to divest this aysleui of its mathematical garb i 
but those who have had leisure, liave found the result af our philo- 
aopher'a reasoning to bo tliis : He supposes the earth to have been 
originally a comet; and he considers the history of the creation, as 
given us in scripture, lo have its commencement just when it was 
taken by tlie hand of the Creator to be more regularly placed as a 
planet in our solar system. Before thai time, he supposes it to have 
been a globe without beauty or proporti(»i ; a world in disorder, 
subject to all the vicissitudes which comets endure; some of which 
have been found, at different times, a thousand limes hotter than 
melted iron ; at others, a thousand times colder tlian ice. These 
alternations of heat and cold, continually melting and free/.ing the 
surface of the earth, he supposes to have produced, to a certain 
deptti, a chaos entirely resembling tliat described by the poets, 
surrounding the solid contents of the earth, which still continued 
unchanged in the midst, making a great burning globe of more tbaa 
two thousand leagues in diameter. This surrounding chaos, how~ 
ever, was far from being solid : he resembles it to a dense though 
iluid atmosphere, composed of substances mingled, agitated, and 
shocked against each other; and in this disorder he describes the 
earth lo havebe^i just at the eve of creation. 

But upon its orbit being then changed, when it was more regu- 
larly wheeled round tho sun, ev«ry thing totdc its proper place; 
every part of the surrounding fluid then fell into a situation, in 
proportion as it was light or heavy. The middle, or central part, 
wliich always remained tmclianged, still continued so, retaining a 
part of that heat which it received in its primeval approaches lo- 
-wards the sun ; which heat, he calculates, may continue fur about 
six thousand years. Ne:!it to this fell tlie heavier parts of the 
chaotic aimosphei'e, which serve to sustain the lighter : but as in 
descending ihey could not entirely be separated from many watery 
parts, witi) which they were intimately mixed, Ihey drew down a 
part of tliese also with them ; and these could not mount again after 
thesurlace of the earth was consolidated; they, therefore, surrounded 
the heavy first descending parts, in the same manner as these sur- 
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round the o^otral globe. Thus the entire body of the earth ii 
coH^posed -inlenially of a great bunung globe ; next which is placed 
a< heavy terrene- 8ub»tance, that encompasses it ; round which also 
iis circumfused a body of water. Upon this body of water the crust 
of earth which we inhabit is placed : so that, according to him, the 
globe id composed of a number of coats, or shells, one within the 
other, all of different densities. The body of the earth being thus 
formed, the air, which is the lightest substance of all, surrounded its 
surface; and the beams of the sun darting through, produced that 
light which, we are -told, first obeyed the Creator's command. 

The whole economy of the creation being thus adjusted, it only 
remained to account for the risings and depressions on the surface 
of the earth, with the other seeming irregularities of its present 
appearance. The hills and valleys are considered by him as formed 
by their pressing upon the internal fluid, which sustains the outward 
afaell ef earth, with greater or less weight ; those parts of the earth 
which are heaviest, sink into the subjacent fluid more deeply, and 
become valleys; those that are lightest, rise higher upon the earth's 
flurface, and are called mountains. 

Such was the face of nature before the deluge ; the earth was 
then mcnre fertile and populous than it is at present ; the Ufc of man 
fiuid animals was extended to ten times its present duration ; and 
all these advantages arose from the superior heat of the central 
globe, which ever since has been cooling. As its heat was then in 
its fall power, the genial principle was also much greater than at 
|M«sent : vegetation and animal increase were carried on with more 
vigour ; and all nature seemed teeming with the seeds of life. But 
these physical advantages were only productive of moral evil ; the 
warmth which invigorated the body increased the passions and 
i^petites of the mind; and, as a man became more powerful, he 
grew less innocent. It was found necessary to punish his depra- 
vity ; and all living creatures, except the fishes, who, living in a 
cold element, were not subject to a similitude of guilt, were over- 
whelmed by the deluge in universal destruction. 

This deluge, which simple believers are willing to ascribe to a 
miracle, philosophers have long been desirous to account for by 
natural causes : they have proved that the earth could never sup- 
ply from any reservoir towards it centre, nor the atmosphere by any 
discharge from above, such a quantity of water as would cover the 
surface of the globe to a certain depth over the tops of our highest 
mountains. Where, therefore, was all this water to be found ? 
Whiston has found enough, and more than a sufficiency, in the tail 
of a comet; for he seems to allot comets a very active part in the 
great operations of nature. 

He calculates, with great seeming precision, the year, the month, 
and the day of the week on which this comet (which has paid the 
earth some visits since, though at a kinder distance) involved our 
globe in its tail. The tail he supposed to be a vaporous fluid sub- 
ataoce, exhaled from the body of the comet by the extreme heat of 
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the suD^ and increasing in proportion as it approached that great 
luminary. It was in this that oar globe was involved at the time of 
the deluge ; and, as the earth still acted by its natural attraction^ il ^ 
drew to itself all the watery vapours which were in the comet'*8 tail ; 
and the internal v^aters being also at the same time let loose, in a 
very short space the tops of the highest mountains were laid ander 
the deep. 

The punishment of the deluge being thus completed, and all the 
guilty destroyed, the earth, whidi had been broken by the eruption 
of the internal waters, was also enlarged by the same cause; so that 
upon the comet^s recess, there was found room sufficient in the inter- 
nal abyss for the recess of the superfluous waters ; whither they 
all retired, and left the earth uncovered, but in some respects 
changed, particularly in its figure, which, from being round, was 
now become oblate. In this universal wreck of nature Noah sur- 
vived, by a variety of happy causes, to repeople the earth, and to 
give birth to a race of men slow in believing ill-imagined theories 
of the earth. 

After so many theories of the earth, which have been published, 
applauded, answered, and forgotten, M. Buffon ventured to add one 
more to the number. This philosopher was, in every respect, better 
qualified than any of his predecessors for such an attempt, being 
furnished with more materials, having a brighter imagination to find 
new proofs, and a better style to clothe them in. However, if one 
so ill qualified as I am may judge, this seems the weakest part of 
his admirable woric ; and 1 could wish, that he had been content 
with giving us facts instead of systems ; that, instead of being a 
reasoner, he had contented himself with being merely an historian. 

He begins his system by making a distinction between the first 
part of it and the last ; the one bemg founded only on conjecture, 
the other depending entirely upon actual observation. The latter 
part of his theory may, therefore, be true, though the former should 
be found erroneous. 

The planets, says he, and the earth among the number, migfht 
have been formerly (he only offers this as conjecture) a part of the 
body of the sun, and adherent to its substance. In this situation, a 
comet falling in upon that great body might have given it such a 
shock, and so shaken its whole frame, that some of its particles might 
have been driven off like streaming sparkles from red-hdt iron; and 
each of these streams of fire, small as they were in comparison of the 
sun, might have been large enough to have made an earth as great, 
nay many times greater, than ours. So that in this manner the pla- 
nets, together with the globe which we inhabit, might have been driven 
off from the body of the sun by an impulsive force ; in this manner 
also they would continue to recede from it for ever, were they not 
drawn back by its superior power of attraction ; and thus, by the 
combination of the two motions, they are wheeled round in circles. 

Being in this manner detached at a distance from the body of the 
sun, the planets, from having been at first globes of liquid &re, gradu- 
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aUjr became cool. The earth also having been impelled obliquely 
forward, received a rotatory motion upon its axis at the very instant 
of its formation ; and this motion being greatest at the equator, the 
parts there acting against the force of gravity, they must have 
swollen out, and given the earth an oblate or flatted figure. 

As to ite internal substance, our globe having once belonged to 
the sun, it continues to be an uniform mass of melted matter, very 
probably vitrified in its primeval fusion. But its surface is very 
differently composed. Having been in the beginning heated to a 
degree equal to, if not greater, than what comets are found to sus- 
tain, like them it had an atmosphere of vapours floating round it, 
and which, cooling by degrees, condensed and subsided upon its 
stiriace. These vapours formed, according to their different densi- 
ties, the earth, the water, and the air ; the heavier parts falling 
£rst, and the lighter remaining still suspended. 

Thus far our philosopher is, at least, as much a system-maker 
as Whiston or Bomet ; and, indeed, he fights his way with great 
perseverance and ingenuity through a thousand objections that 
naturally arise. Having, at last, got upon the earth, he supposes 
himself on firmer ground, and goes forward with greater security. 
Turning bis attention to the present appearance of things upon this 
iglobe, he pronounces from the view, that the whole earth was at 
£rat under water. This water he supposes to have been the lighter 
parts of its former evaporation, which, while the earthy particles 
»mk downwards by their natural gravity, floating on the surface^ 
mnd covered it for a considerable space of time. 

** The surface of the earth," says he,^ " must have been in the 
beginning much less solid than it is at present ; and, consequently, 
the same causes which at this day produce but very slight changes 
must then, upon so complying a substance, have had very consider- 
able effects. We have no reason to doubt, but that it was then 
covered with the waters of the sea ; and that those waters were above 
the tops of our highest mountains, since, even in such elevated sitiio- 
tions, we find shells, and other marine productions, in very great 
abundance. It appears, also, that the sea continued for a consider- 
fkble time upon the face of the earth; for, as these layers of shells 
are found so very frequent, at such great depths, and in such prodi- 
gious quantities, it seems impossible for these to have supported 
their numbers all alive at one time ; so that they must have been 
brought ^ere by successive depositions. These shells are also found 
in the bodies of the hardest rocks, where they could not have been 
deposited all at once, at the time of the deluge, or at any such instant 
revolution; since that would be to suppose, that all the rocks in 
which they are found, were, at that instant, in a state of dissolution, 
which would be absurd to assert. The sea, therefore, deposited 
them wheresoever they are now to be found, and that by slow and 
saccessive degrees. 

* Th^orie de la Terre, vol. i. p. Ill 
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<^ It will appear eiko^ that cbe aea covered the whole .earthy from 
the appearance of its layers, which lying regularly one above the 
other, seem all to resemble the sediment formed at different times by 
the ocean. Hence, by the irregular force of its waves, and ita cur« 
rents, driving tlie bottom into sand'-banks, mountains must have 
been gradually formed within this universal covering of waters; 
and these successively raising their heads above its surface, must, 
in time, have formed the highest ridges of mountains upon land, 
together with continents, islands, and low grounds, all in their turns. 
This opinion will receive additional weight by considering, that in 
those parts of the earth where the power of the ocean it greatest, 
the inequalities on the surface of the earth are highest : the ocean's 
power is greatest at the equator, where its winds and tides ar& most 
constant ; and, in fact, the mountains at the equator are found to-be 
higher than in any other part of the world. The sea, therefore, haf 
produced the principal changes in our earth: rivers, volcanoes, 
earthquakes, storms, and rain, having made but sKght alterations, 
and only such as have affected the globe to very inconsiderable 
depths/' 

This is but a very slight sketch of M. Buffon's Theory of the 
Earth ; a theory which be has much more powerfully supported, 
than happily invented ; and it would be needless to take up tha 
reader's time from the pursuit of truth in the discussion of plausibi* 
lities. In fact, a thousand questions might be asked this most inge- 
nious philosopher, which he would not find it easy to answer; bat 
such is the lot of humanity, that a single Goth can in one day destroy 
the fabric which Csesars were employed an age in erecUng. We 
might ask how mountains, which are composed of the most compact 
and ponderous substances, should be the first whose parts the sea 
began to remove P We might ask, how fossilwood is found deeper 
even than shells ? which argues, that trees grew upon the places 
he supposes once to have bean covered with the ocean. But we 
hope this excellent man is better employed than to think of gratify- 
ing the petulance of incredulity by answering endless objections. 

['* In the first volume of the Edinborgti < Philosophical Transac- 
tions^ a new theory of the earth has been laid down by Dr. Hniton, 
of which the following is an abstract. ^^ 

"The general view of the terrestrial system conveys to our 
minds an idea of a fabric erected in wisdom, to obtain a purpose 
worthy of the power that is apparent in the production of it. 

*' The end for which it was formed is, that it might be an habita- 
tion for living creatures : and we are enabled to understand the con- 
stitution of this earth, as a thing formed by design, not only by 
seeing those general operations which depend on its construction as 
a machine, but also by perceiving how far the particulars in the 
construction of that machine depend on the operations of the 
globe. 

* Encyclopffidia BritiiniiieB. — Earth. 
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** Iq taking a oomprehenuTe view of the mechaniin of the globe, 
the Doctor contidere it as composed of three principal parts, pro- 
perly adapted together; and these are, the solid or terrestrial part, 
lai^Kyrted by a central body; the aqueous part, reduced to a 
sf£erical form by greyitation, and become oblate by the earth's 
centrifugal force ; and the atmosphere surrounding the whole, evi- 
dently necessary for innumerable purposes of life and vegetation. 

^ Having thus considered the mechanism of the globe, he proceeds 
.to investigate the powers by which it is upheld ; and these he sup- 
poses to be the gravitating and projectile forces by which the planets 
are guided ; the influence of lieht and heat, cold and condensation, 
to which may be added, electncity and magnetism. 

'^ He supposes the component parts of the world to be in an al- 
ternate state of production and decay ; and that, from a view of the 
present construction and operations of nature, we may understand 
what has formerly passed in the original formation of the globe. 

** Nine-tenths of the earth, he thinks, have been formed by natu- 
ral operations of the globe, in collecting loose materials and depo- 
.fliting them at the bottom of the sea, consolidating these collections 
in various degrees, and either elevating these consolidated masses 
above the level on which they were formed, or lowering the level of 
the sea. The Doctor concludes that these materials have been 
coDsolidatad by heat and fusion, rather than by aqueous solution, 
and that they produce, by their several combinations, the difierent 
ipineral substances and solid strata of the globe. 

*' The strata formed at the bottom of the ocean are necessarily 
borizontal in their position, or nearly so ; and continuous in their 
horizontal direction and extent. They may change and gradually 
assume the nature of each other, so far as concerns the materials of 
which they are formed ; but there cannot be any sudden change, 
fracture, or displacement naturally in the body of a stratum : but if 
these strata are cemented by the beat of fusion, and erected with an 
expansive force acting below, we may expect to find every species 
of fracture, dislocation, and contortion in those bodies, and every 
degree of departure from a horizontal towards a vertical position. 
The strata of the globe are actually found in every possible position ; 
for, from hcnizontal they are frequently found vertical ; from contT- 
nuous they are broken and separated in every possible direction ; 
and from a plain they are bent and doubled. It is impossible they 
could have been formed by the known laws of nature, in their pre- 
sent state and position. And here the apparent irregularity and 
disorder of the mmeral regions are as instructive, with regard to what 
had been transacted in a former period of time, as the order and 
regularity of these same regions are conclusive, in relation to the 
place in which a former state of things had produced that which, in 
Its changed state, we now perceive. 

** We are now to conclude, that the land on which we dwell had 
been elevated from a lower situation, by the same agent which 
had been employed in consolida(ting the strata^ in giving them sta- 
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biKty, and preparing fliem for the purpcMse cf the living worlJ.-r- 
This agent is matter actuated by extreme heat, and expanded with- 
amazing force. If this has been the case, it will be reasonable to 
expect that somei' of the expanded matter might be found condensed 
in the bodies which have been heated by that igneous vapour; and 
that matter^ foreign to the strata, may have been thus introduced 
into the fractures and separations of those indurated masses. We 
have but to open our eyes to be convinced of this truth : look into 
the sources of our mineral treasures; ask the miner from whence 
ita^ Cbide the metal into his vein ? Not from the earth, or air 
arbove ; not from the strata, which the vein traverses : — There is 
but one place from whence these minerals may have come, and that 
is the bowels of the earth ; the place of power and expansion ; the 
place from whence must have proceeded that intense heat, by which 
loose materials have been consolidated into rocks, as well as that 
enormous force, by which the regular strata have been broken and 
displaced .'' 

When he comes to speak of the actual diminution of the earth 
we at present inhabit, he says : " Our land has two extremities — 
die tops of the mountains on one hand, and the sea-shore on the 
other. It is the intermediate space between these two, that forms 
the habitation of plants and animals. While there is a sea, shores, 
and high ground, there is that which is required in the system of the 
world ; take these away, and there would remain an aqueous globe, 
in which the world would perish. — ^But, in the natural operations of 
the world, the land is perishing continually ; and it is necessary 
that the present land should be worn away and wasted, exactly ia 
proportion as new land shall appear; or, conversely, that an equal 
portion of new land should always be produced as the old is made 
to disappear. — In this manner we suppose a due proportion of land 
and water to be always preserved upon the suiface of the globe^ 
for the purpose of an habitable world, such as we possess." 

* Mr. Whitehurst, in the theory laid down by him, assumes, " that 
the globe we now inhabit was originally in a state of fluidity ; and 
that not owing to any dissolvent principle or subsequent solution^ 
but to the first assemblage of its component parts. Whence it is 
presumed, that the earth had a beginning, and has not existed from 
eternity, as some have imagined ; though the precise number of ages 
it has existed, have not yet been actually determined. 

" The proof given by our author of this original fluidity of the 
earth rests entirely upon its oblate spheroidal form : which a fluid 
globe may easily be supposed to assume, though we cannot conceive 
how a solid one should do so. 

" The fluidity of the earth, and the infinite divisibility of matter, 
evidently show, that the component parts of air, earth, water, &c. 
were uniformly blended together, none being heavier or lighter than 
another; whereby they composed an uniform mass or pulp, of equal 

* EncycL Britan.— Earth. 
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Tonsustence in every part, from its surface to its centre ; consequently 
the new formed globe was unfit for animal or vegetable life ; and 
^erefore it would seem extremely absurd to suppose that either the 
one or the other were created during the chaotic state of the earth, 
or prior to its being formed into an habitable world ; therefore the 
presumption is great, that mankind were not created till the earth 
was become suitable to the nature of their existence. 

^*The component parts of this chaos were heterogeneous, or en- 
dowed with peculiar laws of elective attraction ; whereby similar 
bodies are disposed to unite and form select bodies of various de- 
nominations, as air, water, earth, &c. ; and by means of these 
principles, the chaos was progressively formed into an habitable' 
world. 

"The atmosphere, sea, and land, being thus formed for the 
reception of the animal and vegetable kingdoms, in successive 
periods of time, we have now to consider the order in which they 
were severally created. First, since it appears that the ocean be- 
came perfectly pure and fit for animal life, before the primitive 
islands were formed, Mr. Whitehurst endeavours to prove, from a 
series of undeniable facts, that marine animals were first formed ; 
and being extremely prolific, they increased and multiplied so ex- 
ceedingly, as to replenish the sea from pole to pole. The ocean 
being thus stocked with inhabitants prior to the formation of the 
primitive islands, many of them became enveloped and buried in 
the mud by the continual action of the tides ; particularly all the 
species of sheU-fish, which are least able to defend themselves from 
such interments. Therefore, since the remains of marine animals 
are imbedded at various depths in the earth, from one to that of 
several thousand feet, and this in all parts of the world hitherto ex- 
plored, they bear sufiicient testimony that these marine bodies were 
thus entombed ai successive periods of time; and likewise, that 
they were created prior to the primitive islands, and consequently 
prior to any terrestrial animals. It may he needless further to 
dbserve, that these beds of marine shells plainly evince that they 
were generated, lived, and died, in. the very beds wherein they were 
found, and were not brought from distant regions by a flood or 
floods of water, as some peeple have supposed ; consequently, such 
beds were originally the bottom of the ocean. 

" Mr. Whitehurst is of opinion, that the mountains, and indeed 
the continents also, were not primary productions, but the efiects of 
subterraneous fire, at a very distant period of time from the creation 
of the world."] 
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CHAPTER V. 

OF FOSSIL-SHELLS, AND OTHER EXTRANEOUS 

FOSSILS. 

We may affirm of M. Buffon, that which ha^ been said of the 
chemists of old ; though he may have failed in attaining bis princi- 
pal aim, of establishing a theory, yet he has brought together such a 
multitude of facts, relative to the history of the earth, and the nature 
of its fossil productions, that curiosity finds ample compensation, 
even while it feels the want of conviction. 

Before, therefore, I enter upon the description of those parts of 
the earth, which seem more naturally to fall within the subject, it 
will not be improper to give a short history of those animal produc- 
tions that are found in such quantities, either upon its surface, or at 
different depths below it. They demand our curiosity, and, indeed, 
^ere is nothing in natural history that has aJSTorded more scope for 
doubt, conjecture and speculation. Whatever depths of the earth 
we examine, or whatever distance within land we seek, we most 
commonly find a number of fossil-shells, which bemg compared with 
others from the sea, of known kmds, are found to be exactly of a 
similar shape and nature.^ They are found at the very bottom of 
quarries and mines, in the retired and inmost parts of the most firm 
and solid rocks, upon the tops of even the highest hills and moun- 
tains, as well as in the valleys and plains ; and this not in one coun- 
try alone, but in all places where there is any digging for marble, 
chalk, or any other terrestrial matters, that are so compact as to 
fence off the external injuries of the air, and thus preserve these 
idbells from decay. 

These marine substances, so commonly diffused, and so gene- 
rally to be met with, were for a long time considered by philo- 
sophers as productions, not of the sea,~ but of the earth. '^ As 
yfe find that spars," said they, ** always shoot into peculiar 
shapes, so these seeming snails, cockles, and muscle-shells, are 
only sportive forms that nature assumes amongst others of its 
mineral varieties ; they have the shape of fish, indeed, but they 
have always been terrestrial substances."t 

With this plausible solution mankind were for a long time 
content: but upon closer inquiry, they were obliged to alter 
their opinion. It was found that these shells had, in every 
respect, the properties of animal and not .of mineral nature.— 
They were found exactly of the same weight with their fellow shells 
upon shore. They answered all the chemical trials in the same 
manner as sea- shells do. Their parts, when dissolved, had the same 
appearance to view, the same smell and taste. They had the same 

♦ Woodward's Essay towards a Natural History, p. 10 
t Lowth. Abridg. Phil. Trans, vol. ii. p. 426. 
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eflfocta In medicine yfhen inwardly adttiinstered ; and, in a word, 
were §o exactlj confbrniable to marine bodies, that they had all the 
aoeidental concretions growing to them (such as pearls, corals, and 
smaller sbdls) which are iband in shells just gathered on the iihmv. 
They were, therefore, from these considerations, again giren back 
to the sea ; but the wonder was, how to account for thear coming so 
br kon their own natural element upon land.* 

As this naturally gave rise to many conjectures, it is not to be 
wondered that some among them have been very extraordinary.— « 
An Italian, quoted by M. Buffon, supposes them to have been de* 
posited in the earth at the time of the Crusades, by the pilgrims 
who then returned from Jerusalem ; who, gathering them upon the 
sea-shore, in their return, carried them to their different places of 
habitation* But this conjecturer seems to have but a very inade- 
quate idea of their numbers. At Touraine, in France, more than a 
himdred miles from the sea, there is a plain of about nine leagues 
long, and as many broad, from whence the peasants of the country 
mpjplj themselves with marl for manuring their lands. They seldom 
dig deeper than twenty feet, and the whole plain is composed of 
liie same materials, wiiich are shells of various kinds, without the 
■nallart portion of earth between them. Here then is a large space, 
IE which are deponted millions of tons of shells, which pilgrims 
coctld not have collected, though their whole employment had been 
nothing ebe. England is fbmished with its beds, which though not 
quite so extensive, yet are equally wonderful. " f Near Reading, 
in Berkshire, for many succeeding generations, a continued body of 
oyster-dieUs has been found through the whole circumference of five 
(NT six acres of ground. The foundation of these shells is a hard 
rocky dialk; cmd above this chalk the oyster-shells lie in a bed of 
green sand, upon a level, as nigh as can possibly be judged, and 
about two feet thickness." These sheUs are in their natural state, 
but they are found also petrified, and almost in equal abundance^ 
in all the Alpine rocks, in the Pyrenees, on the hills of France, 
Engkuid, and Flanders. Even in all quarries from whence marble 
is dug, if the rOcks be split perpendiculariy downwards, petrified 
shdli^ and other marine substances, will be plainly discerned. 

** About a quarter of a mile from the river Medway,§ in the 
county of Kent, after the taking off the coping of a piece of ground 
there, the workmen came to a blue martile, which continued for 
tivee feet and a half deep, or more, and then beneath appeared a 
hard floor, or pavement, composed of petrified shells crowded closely 
together. This layer was about an inch deep, and several yards 
over : and it could be walked upon as upon a beach. These stones, 
of which it was composed, (the describer supposes them to have 
always been stones) were either wreathed as snails, or bivalvular 
fike cockles, 'the wreathed kinds were about the size of a hazel« 

* Woodward, p. 43. t Phil. Trans, vol. ii. p. 427. 

t Baifon, vol. i. p. 407. § Phil. Trans, p. 4^. 
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nut, and were filled with a stony substance of the colour of marl; 
tuid they themselves, also, till they were washed, were of the same 
colour; but when cleaned they appeared of the colour of the bezoar, 
and of the same polish. After boiling in water they became whitidby 
and left a chalkiness upon the fingers." 

In several parts of Asia and Africa, travellers have observed 
these shells in great abundance. In the mountains of Castravany 
which lie above the city Barut, they quarry out a white stone, every 
part of which contains petrified fishes m great numbers, and of sur- 
prising diversity. They also seem to continue in such preservation, 
that their finis, scales, and all the minutest distinctions of their make, 
can be perfectly discerned.* 

From all these instances we may conclude, that fossils are very 
numerous ; and, indeed, independent of ther situations, they afibnJ 
no small, entertainment to observe them as preserved in the cabinets 
of the curious. The variety of their kinds is astonishing. Most of 
the sea- shells which are known, and many others to which we are 
entirely strangers, are to be seen either in their natural state, or in 
various degrees of petrifaction .t In the place of some we have mere 
spar, or stone, exactly expressing all the lineaments of animals, as 
having been wholly formed from them. For it has happened, that 
the shells, dissolving by very slow degrees, and the matter having 
nicely and exactly filled all the cavities within, this matter, after the 
shells have perished, ha» preserved exactly ahd reg^laly the whole- 
print of their internal surface. Of these there are various kinds 
found in our pits ; many of them resembling those of our own shores ; 
and many others tliat are only to be found on the coasts of other 
countries. There are some shells resembling those that are never 
stranded upon our coasts, j; but that always remain in the deep;§ 
and many more there are which we can assimilate with no shells 
that are known amongst us. But we find, not only shells in our 
pits, but also fishes and corals in great abundance; together with 
almost every sort of marine production. 

It is extraordinary enough, however, that the common red coral, 
though so very frequent at sea, is scarcely seen in the fossil world ; 
nor is there any account of its having ever been met with. But to 
compensate for this, there are all the kinds of the white coral now 
known ; aud many other kinds of that substance with which we are 
unacquainted. Of animals there are various parts: the vertebr» 
of whales, and the mouths of lesser fishes ; these, with teeth also of 
various kinds, are found in the cabinets of the curious ; where they 
receive long Greek names, which it is neither the intention nor the 
province of this work to enumerate. Indeed, few readers would 
think themselves much improved, should I proceed with enume- 
rating the various classes of Conicthyodontes, Polyleptoginglimi, or 
the Orthoceratites. These names, which mean no great matter 

* Buffon, vol. i. p. 408 + Hill, p. 646.. 

X Littorales. § Pelaj^ii. 
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ithexk tliey are ezplainedy may lerve to guide in the furoiihing a 
cabinet > but they are of very little service in furnishing the page of 
iostnictive history. 

from all these instances we see in what abundance these petri- 
fiustions are to be found ; and, indeed, M. Buffon, to whose accounts 
we have added some, has not been sparing in the variety of his 
quotations, concerning the places where they are mostly to be 
found. However, I am surprised that he should have omitted tho 
mention of one, \idiich, in some measure, more than any of the rest, 
would have served to strengthen his theory. 

We are informed by almost every traveller,* that has described 
the Pyramids of Egypt, that one of them is entirely built of a kind 
of free-«tone, in which these petrified shells are found in great abun- 
dance. This being the case, it may be conjectured, as we have 
accounts of these pyramids among the earliest records of mankind, 
and of their being built so long before the age of Herodotus, who 
lived but fifteen hundred years after the fiood, that even the £gyp» 
tian priests could tell neither the time nor the cause of their erection; 
I say, it may be conjectured that they were erected but a short time 
after the flood. It b not very likely, therefore, that the marine 
substances found in one of them, had time to be formed into a part 
of the solid stone, either during the deluge, or imnediately after it; 
and, consequently, their petrifaction must have been before that 
peaiod. And this is the opinion M. Bufibn has all along so strenu- 
oi^ly endeavoured to maintain ; having given specious reasons to 
prove, that such shells were laid in the beds where they are now found, 
not only before the deluge, but even antecedent to the formation of 
man, at the time when the whole earth, as he supposes, was buried 
beneath a covering of waters. 

But while there are many reasons to persuade us that these extra- 
neous fossils have been deposited by the sea, there is one fact that 
will abundantly serve to convince us that the earth was habitable, if 
not inhabited, before these marine substances came to be thus depo- 
sited ; for we find fossil-trees, which no doubt once grew upon the 
earth, as deep, and as much in the body of solid rocks, as these shells 
are found to be. Some of these fallen trees also have lain at least 
as long, if not longer, in the earth, than the shells, as they have been 
found sunk deep in a marly substance, composed of decayed shells, 
and other marine productions. M. Buffon has proved, that fossil- 
shells could not have been deposited in such quantities all at once 
by the flood ; and I think, from the above instance, it is pretty plain, 
that howsoever they were deposited, the earth was covered with 
trees before their deposition ; and, consequently, that the sea could 
not have made a very permanent stay. How then shall we account 
for these extraordinary appearances in nature ? A suspension of all 
assent is certainly the first, although the most mortifying conduct. 
For my own part, were I to ofier a conjecture, and all that has been 

* Hasselquist, Sandys* 
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mid upon thb subject is but coojecture, instead of supposing them 
to be the remains of animals belonging to the sea, I would consider 
them rather as bred in the numerous fresh water lakes that, in pri- 
meval times^ ccijrered the face of uncultivated nature. Some of 
.these shdUs we know to belong to fresh waters ; some can be assi- 
:nii]ated to none of the marine shells now known :* why, therefore, 
. may we not as well ascribe the productions of all to fresh wat^oiy 
where we do find them, as we do that of the latter to the sea only, 
,«4iere.we never find them? We know that lakes, and lands 
also, have produced, animals that are now no longer existing; 
why, therefore, might not these fossil productions be among the 
number ? 1 grant that, this is making a very harsh supposition ; 
.but I cannot avoid thinking, that it is. not attended with so 
many embarrassments as some of the former : and that it is much 
.easier to believe that these, shells were breed in fresh water, 
. than that the sea had for a long time covered the tops of the 
.highest mountains. 



CHAPTER VI. 

ON THE INTERNAL STRUCTURE OF THE EARTH. 

• 

Having, in some measure, got free from the regions of conjee- 

. ture, let us now proceed to a description of the earth as we find 

.It by examination, and observe its internal composition, as far as 

been the subject of experience, or exposed to human inquiry. — 

These inquiries, indeed, have been carried but to a veiy little 

depth below its surface, and even in that disquisition men have 

.been conducted more by motives of avarice than of curiosity. The 

deepest mine, which is that of Cotteberg in Hungary,t reaches 

not more than three thousand feet deep ; but what proportion does 

. that bear to the depth of the terrestrial globe, down to the cen- 

.tre, which is above four thousand miles? All, therefore, that 

has been said of the earth, to a deeper degree, is merely fabu- 

. lous or conjectural : we may suppose with one, that it is a globe 

of glass ;| with another, a sphere of heated iron; § with a third, 

a great mass of waters ; || and with a fourth, one dreadful vol- 

. cano :^ but let us, at the same time, show our consciousness, that 

. all these are but suppositions. 

Upon examining the earth, where it has been op^ied to any 
depth, the first thing that occurs, is the different layers or beds of 
which it is composed; these all lying horizontally one over the 
other, like the leaves of a hock, and each of them composed of 
materials that increase in weight in proportion as they lie deeper. 
This is, in general, the disposition of the different materials where 

* HiU's FossUs. p. 641. tBoyle, vol. Hi. p. 240. J Buffon. 
§ Whiston. II Burnet. H Kircher. 
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the earth seems to have remained unmolested ; but this order is 
ireqqentlj inverted ; and we cannot tell whether from its original 
formatioDy or from accidental causes. Of different substances, thus 
disposed, the far greatest part of our globe consists, fW)m its surface 
downwards to the greatest depths we ever dig or mine.* 

The first coat, most commonly found at the surface, is that light 
cqat of blackish mould which is called by some garden earth. With 
this the earth is every-where invested, unless it be washed off by 
rains, or removed by some other external violence. This seems to 
have been formed from animal and vegetable bodies decaying, and 
thus turning into its substaQce. It also serves again as a store-house, 
from whence animal and vegetable nature are renewed ; and thus 
are all vital blessings continued with unceasing circulation. This 
earth, however, is not to be supposed entirely pure, but is mixed 
up with much stony and gravelly matter, from the layers lying 
immediately beneath it. It generally happens, that the soil is fer- 
tile in prop(n*tion to the quantity that this putrified mould bears to 
the gravelly mixture; and as the former predominates, so far is the 
vegetation upon it more luxuriant. It is this external covering that 
supplies man with all the true riches he enjoys. He may bring up 
gold and jewels from greater deptlis ; but they are merely the toys 
of a capricious being, things upon which lie has placed an imaginary 
value, and for which fools alone part with the more substantial 
•blessings, of life. It is this earth, says Pliny ,t that, like a kind 
niother, receives us at our birth, and sustains us when bom. It is 
this alone, of all the elements around us, that is never found an 
en^ny to man. The body of waters deluge him with rains, oppress 
him with hail, and drown him with inundations; the air rushes in 
storms, prepares the tempest, or lights up the volcano : but the 
earth, gentle and indtilgent, ever subservient to the wants of man, 
spreads his walks with (lowers, and his table with plenty ; returns 
with interest every good committed to her care ; and, though she 
produces the poison, she still supplies the antidote ; though con- 
stantly teased more to furnish the luxuries of man than his necessi- 
ties, yet, even to tlie last, she continues her kind indulgence, and 
when life is over, she piously covers his remains in her bosom. 

This external and uruitful layer which covers the earth, is, as was 
said, in a state of continual chs^nge. Vegetables, which are natur- 
ally fixed and rooted to the sanie place, receive their adventitious 
nourishment from the surrounding earth and water : animals, which 
change from place to place, are supported by these, or by each 
other. Both, however, having for a time enjoyed a life adapted to 
their nature, give back to the earth those spoils which they had 
borrowed for a very short space, yet still to be quickened again into 
fresh existence. But the deposits they make are of very dissimilar 
Ikinds, and the earth is very differently enriched by their continu- 
ance. These countries Uiat have for a long time supported men 

* Woodward, p. 9. t Plin. Nat. Hist. lib. ii. cap. 63. 
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and other animalsy having been observed to become every oay more 
barren ; while, on the contrary, those desolate places in which ve- 
getables only are abundantly produced, are known to be possessed 
of amazing.fertility. ♦ " In regions which are uninhabited,'^ sayd 
M. Bufibn, ^' where the forests are not cut down, and where animals 
do not feed upon the plants, the bed of vegetable earth is constantly 
increasing. In all woods, and even in those which are oflen cut» 
there is a layer of earth of six or eight inches thick, which has been 
formed by the leaves, branches, and bark, which fall and rot upon 
the ground. I have frequently observed, on a Roman way which 
crosses Burgundy, for a long extent, that there is a bed of black 
earth, of more than a foot thick, gathered over the stony pavement, 
on which several trees, of a very considerable size, are supported. 
This I have found to be nothing else than an earth formed by de- 
cayed leaves and branches, which have been converted by time into 
a black soil. Now,, as vegetables dhiw much more of their nourish- 
ment from the air and water than they do from the earth, it must 
follow, that,, in rotting upon the ground, they must give more to the- 
soil than they have taken from it Hence, therefore, in woods kept 
alqng time without cutting, the soil below increases to a consider- 
able depth ; and such we actually find the soil in those American 
wiJds. where the forests have been undisturbed for ages. But it h 
otherwise where men and animals have long subsisted ; for as they 
make a considerable consumption of wood and plants, both for 
firing and other uses, they take more from the earth than they re- 
turn to it : it follows^ therefore, that the bed of vegetable earthy in 
an inhabited country^ must be always diminishing ; and must, at 
length, resemble the soil of Arabia Petrea, and other provinces of 
the £ast, whidi having been long inhabited, are now become plains 
of salt and sand ; the fixed salt always remaining, while the other 
volatile part» have flown away," 

If from this external surface we descend deeper, and view the 
earth cut perpendicularly downwards:, either in the banks of great 
rivers, or steepy sea- shores, or going still deeper, if we observe it in 
quarries or mines, we shall find its layers regularly disposed in their 
proper order. We must not expect, however, to find them of the 
same kind or thickness in every place, as they difier in difierent 
soils and situations. Sometimes marl b seen to be over sand, and 
sometimes under it. The most common disposition is, that under the 
first earth is found gravel or sand, then clay or marl, then chalk or 
coal, marbles, ores, sands, gravels ; and thus an alternation of these 
substances, each growing more dense as it sinks deeper. The clay,, 
for instance, found at the depth of a hundred feet, is usually more 
heavy than that found not far from the surface. In a well which 
was dug at Amsterdam, to the depth of two hundred and thirty feet,, 
the foUowinng substances were found in succession ."f seven feet of 
vegetable earth, nine of turf, nine of soft clay, eight of sand, four 

* Buffon, vol, i. p. 353. + Varenius, as quoted by M. Buffon» p. 358. 
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ef earth, ten of clay, four of earth, ten of sand, two of clay, four of 
white sand, one of soft earth, fourteen of sand, eight of clay mixed 
with sand, four of sea-sand mixed with shells, then a hundred and 
two-feet of soft clay, and then thirty- one feet of sand. 

In a well dug at Marly, to the depth of a hundred-feet, M. Buf- 
fon gives us a still more exact enumeration of its layers of earth.-^ 
Thirteen of a reddish gravel, two of gravel mingled with a vitrifl- 
aUe sand, three of slime, two of marl, four of marly stone, five of 
mail in dost mixed with vitrifiable sand, six of very fine vitrifiable 
sand, three of earthy marl, three of hard marl, one of gravel, one 
of eglantine, a stone of the hardness and grain of marble, one of 
gravelly marl, one of stony marl, one of a coarser kind of stony 
marl, two of a coarser kind still, one of vitrifiable sand mixed with 
fossil-shells, two of fine gravel, three of stony marl, one of coarse 
powdered marl, one of stone calcinable Tike marble, three of grey 
4sand, two of white sand, one of red sand streaked with white, eight 
of grey sand with shells, three of very fine sand, three of grit, four 
of red sand streaked with white, three of white sand, and fifteen of 
reddish vitrifiable sand. 

In this manner, the earth is every-where found in beds over beds ; 
und, what is still remarkable, each of them, ns far as it extends, 
always maintains exactly the same thickness. It is found also, 
that, as we proceed to considerable depths, every layer grows 
. thicker. Thus, in the adducted instances, we might have observed, 
that the last layer was fifteen feet thick, while most of the others 
were not above eight ; and this might have gone much deeper, for 
aught we call tell, as, before they got through it, the workmen 
^}eased digging. 

These layers are sometimes extensive, and often are found lo 
spread over a space of some leagues in circumference. But it must 
not be supposed that they are uniformly continued over the whole 
globe without any interruption ; on the contrary, they are ever, at 
small intervals, cracked through as it were by perpendicular fissures ; 
the earth resembling, in this respect, the muddy bottom of a pond, 
from whence the water has been dried off by the sun, and thus 
gaping in several chinks, which descend in a direction perpendicu- 
lar to its surface. These fissures are many times found empty, but 
oflener closed up with adventitious substances, that the rain, or some 
other accidental causes, have conveyed to fill their cavities. Their 
openings are not less different than their contents, some being not 
above half an inch wide, some a foot, and some several hundred 
yards asunder. These last form those dreadful chasms that are to 
be found in the Alps, at the edge of which the traveller stands, 
dreading to look down at the immeasurable gulf below. These 
amazing clefts are well known to such as have passed these moun- 
tains, where a chasm frequently presents itself several hundred feet 
deep, and as many over, at the edge of which the way lies. It often 
happens, also, that the road leads along the bottom, and then the 
spectator observes on each side frightful precipices several hundred 
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yards above him ; the sides of which bbitespond so exactly with 
each other, that they evidently seem torn asunder. 

But these chasms, to be found in the Alps, are nothing to what 
Ovalle tells us are to be seen in the Ande^. These amaz&ig tndUn- 
tains, in comparison of which the former are but little hills, have 
their fissures in proportion to their greatness. Ill 8om6 places they 
are a mile wide, and deep in proportion ; ilnd there are sonfie othera, 
that, running under ground, in extent reseinble a province. 

Of this kind also is that cavern called Etdcnhole, in Derbyidiftie ; 
which Dr. Plot tells us, was sounded by a line of eight-and-tweuty 
hundred feet, without finding the bottom, or meeting with watc^r ; 
' and yet the mouth, at the top, is not above forty yards over.* Thw 
immeasurable cavern runs perpendicularly downward; and the 
sides of it seem to tally so plainly as to show that they once were 
united. Those who come to visit the place, generally procure 
stones to be thrown into its mouth ; and these are heard for several 
minutes, falling and striking against the sides of the cavern, pro- 
ducing a sound that resembles distant thunder, dying away as the 
stone goes deeper. 

Of this kind, klso, is that dreadful cavern described by ^lian ; 
his account of which the reader may not have met with.f ^* Ih the 
country of the Arrian Indians, is to be siBen an amazing chasm, 
which is called. The Gulf of Pluto. The depth and the rekiesses of 
this horrid place are as extensive as they are unknown. Neither 
the natives, nor the curious who visit it, are able to tell how it first 
was made, or to what depths it descends. The Indians continually 
drive thither great multitudes of animals, more than three thousand 
at a time, of different kinds, sheep, horses, and goats ; and, with 
an absurd superstition, force them into the cavity, from whence 
they never return. Their several sounds, however, are heard as 
they descend ; the bleating of sheep, the lowing of oxen, and the 
neighing of horses, issuing up to the mouth of the cavern. Nor do 
these sounds cease, as the place is continually furnished with a fresh 
supply." 

There are many more of these dreadful perpendicular fissures 
in different parts of the earth; with accounts of which Kircher, 
Gaffarelius, and others, who have given histories of the wonders of 
the subterranean 'world, abundantly supply us. The generality of 
r^iaders, however, will consider them with less astonisiiment, when 
they are informed of their being common all over the earth ; thi&t 
in every field, in every quarry, these perpendicular fissures are to 
be found ; either still gaping, or filled with matter that has acci- 
dentally closed their interstices. The inattentive spectator neglects 
the inquiry, but their being common is partly the cause that excites 
the philosopher's attention to them : the irregularities of nature he 
jfk often content to let pass unexamined ; but when a constant and 

* thil. Trans, vol. ii. p. 370. 

t jSELimi Var. Hist. lib. xvi. eap. 16. 
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a conmiOD appearance presents itself, every return of the objecit is 
a fresir call to bis curiosity ; and the chink in the next quarry be* 
comes as ^at a matter of wonder as the chasm in Elden-hole. — 
Philoso[^ers have long, therefore, endeavoured to fhid out the 
Caiise of these perpendicular fissores, which our own countrymen. 
Woodward and Ray, were the first that found to be so common and 
tmiversal. M. Bnffon supposes Uiem to be cracks made by thesun, 
in drying* up the earth immediately after its emersion from the deep. 
"Hie beat of the sun is very probably a principal cause ; but it is 
not ri^ht to ascribe to one only, what we find may be the result of 
many. Earthquakes, severe frosts, bursting-waters, and storms 
tearing up the roots of trees, have in our own times, produced 
thetn ; and to this variety of causes we must, at present, be content 
to assign those that have happened befmre we had opportunities for 
observation. 



CHAPTER VII. 

OP CAVES AND SUBTERRANEOUS PASSAGES THAT SINK, 
BUT NOT PERPENDICULARLY, INTO THE EARTH. 

In surveying the subterranean wonders of the globe, besides 
those fissures that descend perpendicularly, we frequently find others 
that descend but a little way, and then spread themselves often to 
a great extent below the surface. Many of these caverns, it must 
be confessed, may be the production of art and human industry ; 
retreats made to protect the oppressed, or shelter the spoiler. The 
fkmous labyrinth of Candia, for instance, is supposed to be entirety 
the work of art. M. Toumefort assures us, that it bears the im- 
pression of human industry, and that great pains have been be- 
stowed upon its formation. The stone quarry of Maestricht is 
evidently made by labour : carts enter at its mouth, and load within, 
then return and discharge their freight into boats that lie on the 
brink of the river Maese. This quarry is so large, that forty-thou- 
sand pec^e may take shelter in it : and it in general serves for this 
purpose, when armies march that way ; becoming then an impreg- 
nable retreat to the people that live thereabout. Nothing can be 
'more beautifol than |his cavern, when lighted up with torches ; for 
there are thousands of square pillars, in large level walks, about 
twenty feet high ; and all wrought with much neatness and regu- 
larity. In this vast grotto, there is very little rubbish ; which shows 
both the goodness of the stone, and the carefulness of the work- 
-tteo. To add to its beauty, there also are, in various parts of it, 
little p6ols of water, for the convenience of the men and cattle. It 
Is remarkable, also, that no droppings are seen to fall from the roof, 
nor are the walks any way wet imder foot, except in cases of great 
rains, where the water gets in by the air shafts. The salt-mines in 
Poland are still more spacious tlian these. Some of the catacombs 
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both in Bgypi and Italy, are said to be very extensive. But no part 
;t>f the world has a greater number of artificial cav^tis than Spain, 
which were made to serve as retreats to the Christians, against the 
fury of the Moors, when the latter conquered that country. How- 
ever, an account of the works of art does not properly bdong to a 
natural history. It will be enough to observe, that though caverns 
be found in every country, far the greatest part of them have been 
fashioned only by the hand of nature. Their size is found beyond 
the power of man to have effected ; and their forms but ill adapted 
to the conveniencies of a human habitation. In some places, indeed, 
we find mankind still make use of them as houses, particularly in 
those countries where the climate is very severe ;* but in general 
they are deserted by every race of meaner animals, except the bat : 
• these nocturnal solitary creatures are usually the only inhabitants; 
and these only in such whose descent is sloping, or, at least, not di- 
rectly perpendicular. 

There is scarcely a country in the world without its natural ca» 
verns; and many new ones are discovered every day. Of those in 
England, Oakey-hole, the Devil Vhole, and Penpark-hole, have 
been often described. The former, which lies on the south side of 
Mendip-hills,t within a mile of the town of Wells, is much resorted 
to by travellers. To conceive a just idea of this, we must imagine 
a precipice of more than a hundred yards high, on the side of a 
mountain which shelves away a mile above it. In this is an open- 
ing not very large, into which you enter, going along upon a rocky 
uneven pavement, sometimes ascending, and sometimes descending. 
The roof of it, as you advance, grows higher; and, in some places, 
is fifty feet from the floor. In some places, however, it is so low 
that a man must stoop to pass. It extends itself, in length, about 
two hundred yards ; and from every part of the roof, and the floor, 
th^e are formed sparry concretions of various figures, that by strong 
imaginations have been likened to men, lions, and organs. At the 
farthest part of this cavern rises a stream of water, well stored with 
fish, large enough to turn a mill, and which discharges itself near the 
entrance. 

Penpark-hole, in Gloucestershire, is almost as remarkable as the 
former. Captain Sturmey descended into this by a rope, twenty- 
five fathoms perpendicular, and at the bottom found a very large 
vault in the shape of a horse-shoe. The floors consisted of a kind 
of white stone enamelled with lead ore, and the pendant rocks were 
glazed with spar. Walking forward on this stony pavement for 
some time, he came to a great river, twenty fathoms broad, and 
eight fathoms deep ; and having been informed that it ebbed and 
flowed with the sea, he remained in this gloomy abode for five hours, 
to make an exact observation. He did not find, however; any 
alteration whatsoever in its appearance. But his curiosity was ill 
requited ; for it cost this unfortunate gentleman his life ; immedi- 

* Phil. Trans. toI. ii. p. 368. t Ibid. 
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ftteljr after his return he was seized with an unusual and Tiolent 
head-achy which threw him into a fever, of which he died toon 
after. 

But of all the subterranean caverns now known, the grotto of 
Antiparoe is the most remarkable, as well for its extent, as for the 
beauty of its sparry incrustations. This celebrated cavern waa 
&8t discovered by one Magni, an Italian traveller, about a hundred 
years ago, at Anttparos, an inconsiderable island of the Archi- 
pelago.* The account he gives of it is long and inflate-d, but upon 
the whole amusing. " Having been informed ,'' sajrs he, " by the 
natives of Pares, that in the little island of Antiparos, which lies 
about two miles from the former, of a gigantic statue that was to be 
seen at the mouth of a cavern in that place, it was resolved that we 
(the French consul and himself) should pay it a visit. In pursi>- 
ance of this resolution, after we had landed on the island, and 
walked about four miles through the midst of beautiful plains and 
sloping woodlands, we at length came to a little hill, on the side of 
which yawned a most horrid cavern, that with its gloom at first 
struck us with terror, and almost repressed curiosity. Recovering 
the first surprise, however, we entered boldly ; and had not pro- 
ceeded above twenty paces, when the supposed statue of the giant 
presented itself to our view. We quickly perceived, that what the 
ignorant natives had been terrified at as a giant, was nothing more 
than a sparry concretion, formed by the water dropping from the 
roof of the cave, and by degrees hardening into a figure that their 
(ears had formed into a monster. Incited by this extraordinary ap- 
pearance, we were induced to proceed still farther in quest of new 
adventures in this subterranean abode. As we proceeded, new 
wonders offered themselves : the spars, formed into trees and shrubs, 
presented a kind of petrified grove ; some white, some green ; and 
all receding in due perspective. They struck us with the more 
amazement; as we knew them to be the mere productions of nature, 
who, hitherto in solitude, had, in her playful moments, dressed the 
scene, as if for her own amusement. 

** But we had as yet, seen but a few of the wonders of the pl^ieu ; 
and were introduced only into the portico of this amazing temple. — 
In one comer of this ha1f411uminated recess, there appeared an 
opening of about three feet wide, which seemed to lead to a place 
totally dark, and that one of the natives assured us contained no- 
thing more than a reservoir of water. Upon this we tried, by 
throwing down some stones, which rumbling along the sides of the 
descent for some time, the sound seemed at last quashed in a bed 
of water. In order, however, to be more certain, we sent in a 
Levantine mariner, who, by the promise of a good reward, with a 

* Kircher, Mund. Sabt. 132. I have translated a part of Kircher's des> 
cription, rather than Touraefort*8, as the latter was written to support an 
jhiypothesis. 



32 HISTORY OF 

flwaoibeaU io his hand^ ventured into this narrow aperture. After 
C0dtii|uidg within it for about a quarter of an hour, he returned, 
carrying some beautiful pieces of white spar in his hand, which art 
could neither imitate or equal. Upon being informed by him that 
the place was full of these beautiful incrustations, I ventured in once 
more with him, for about fifty paces, anxiously and cautiously des- 
coading by a steep and dangerous way. Finding, however, that 
we came to a precipice which led into a spacious amphitheatre, if I 
may so call it, still deeper than any other part, we returned, and 
being provided with a ladder, flambeaux, and other things to ex- 
pedite our descent, our whole company, man by man, ventured into 
the same opening, and descending one after another, we at 
last saw ourselves altogether in the most magnificent part of the 
cavern. 

^^ Our candles being now all lighted up, and the whole place copu 
pletely illuminated, never could the eye be presented with a more 
' glittering, or a more magnificent scene. Tli^ roof all hung with solifl 
Jcieles, transparent as glass, yet solid as marble. The eye could 
^scarcely reach the lofty and noble ceiling; the sides were regularly 
-formed with spars; and the whole presented the idea of a magnifi- 
cent theatre, illuminated with an immense profusion of lights. The 
floor consisted of solid marble, and in several places, i^agnificent 
columns, thrones, alters, and other objects appeared, as if nature had 
designed to mock the curiosities of art. Our voices, upon speaking 
or singing, were redoubled to an astonishing loudness ; and upon 
the firing of a gun, the noise and reverberations were almost deafen- 
ing. In the midst of this grand amphitheatre rose a concretion of 
about fifleen feet high, that, in some measure, resembled an alter; 
from which taking the hint, we caused mass to be celebrated there. 
The beautiful columns that shot up round the alter, appeared like 
candlesticks ; and many other natural objects represented the custo- 
mary ornaments of this sacrament. 

^* Below even this spacious grotto, there seemed another cavern ; 
down which I ventured with my fcH'mer mariner, and descended 
about fifty paces by means of a rope. I at last arrived at a small 
spot of level ground, where the bottom appeared difierent from that 
of the amphitheatre, being composed of soil clay, yielding to the 
pressure, and in which I thrust a stick to about six feet deep. In 
this, however, as above, numbers of the most beautiful crystals were 
formed ; one of which, particularly, resembled a table. Upon our 
ej^ess from this amazing cavern, we perceived a Greek inscription 
upon a rock at the mouth, but so obliterated by time that we could 
not read it. It seemed to import that one Antipater, in the time of 
Alexander, had come thither; but whether he had penetrated into 
the depths of the cavern, he does not think fit to inform us." 

Such is the account of this beautiful scene, as communicated in a 
letter to Kircher. We have another, and a more copious description 
of it by Toumefort, which is in every body's hands ; but I have 
given the above, both because it was communicated by the first dis- 
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oofcfer, and because it is a simile narratiire of frets, without any 
reasoning upon them. According to Tournefort's account, indeed, 
we migfat ccMidude, from the rapid growth of the spars in this grotto, 
that it most every year be growing narrower, and that it must in 
time be choaked up with them entirely ; but no such thing has hap* 
pened hitherto, and the grotto, at this day, continues as spacious aa 
we ererknew it. 

This is not a place for an inquiry into the seeming vegetation of 
those stony substances with which ^is and almost every cavern are 
indnsted. It is enough to observe, in general, that they are formed 
by an accumulation of that little gritty matter which is carried thither 
by the waters, and which in time acquires the hardness of marble. 
What in this place more imports tis to know is, how these amazing 
hollows in the earth came to be formed. And I think, in the three 
instances above mentioned, it is pretty evident that their ezcava* 
tion has been owing to waters. These, finding subterraneous pas- 
sages under the earth, and by long degrees hoUowing the beds in 
whkh they flowed, the g^rouiid above them has slipt down doser to 
their surface, leaving the uppef layers of the earth or stone still 
suspended ; the ground that sinks upon the face of the waters form- 
ing the floor of the cavern ; the ground or rock that keeps suspend- 
ed forming the roof; and, indeed, there are but few of these caverns 
ibund without water, either within them, or near enough to point 
out their formation. 



CHAPTER VIII. 

OF MINES, DAMPS, AND MINERAL VAPOURS. 

The caverns which we have been describing, generally carry us 
but a very little way below the surface of the earth. Two hun- 
dred feet at the utmost, is as much as the lowest of them is found 
to sink. The perpendicular fissures run much deeper; but few 
persons have been bold enough to venture down to their deepest 
recesses ; and some few who have tried, have been able to bring 
back no tidings of the place, for unfortunately they lost their lives 
below. The excavations of art have conducted us much farther into 
the bowels of the globe. Some mines in Hungary are known to be 
a thousand yards perpendicularly downwards; and I have been 
informed, by g^ood authority, of a coal-mine in the north of England, 
a hundred yards deeper still. 

It is beside our present purpose to inquire into the peculiar con- 
struction and contrivance of these, which more properly belongs to 
the history of fossils. It will be sufficient to observe in this place, 
that as we descend into the mines, the various layers of earth are 
seen as we have already described them ; and in some of these are 
always found the metals or minerals, for which the mine has been 
dug. Thus frequently gold is found dispersed and mixed with clay 

VOL. I. — ^No. n. E 
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cuidf^avd;* 'sometimes it is mixed with other metallic bodies^ 
stones or 'bitumens ; and sometimest united with that most obstinate 
of all substances, platipa, from which scarce aiiy art can separate it^ 
Silver IS sometimes found quite pure4 sometimes mixed withx)ther 
substances and minerals. Copper is found in beds mixed with ta- 
rioos substances^ marbles, sulphurs, and pyrites. Tin, the ore of 
which is heavier than that of any other metal, is generally found 
mixed with every kind of matter : § lead is also equally common , 
knd iron we well know ean be extracted from all the sub^nces upoii 
earth. 

The variety of substances which are thus found in the bowels of 
the earth, in their native state, have a very different appearance* 
&om what they are ailterwards taught to assume by human industry. 
The richest metals are very often less glittering and splendid than 
the most useless marcasites, and the basest ores are in general the* 
most beautiful to the eye. 

This variety of substances which compose the internal parts of our 

flobe, is productive of equal varieties both above and below its sur* 
ice. The combination of the different minerals with each other, 
t)ie heats which arise from their mixture, the vapours they diffiise,^ 
the fires which they generate, or the colds which they sometimes pro* 
dace, are all either noxious or salutary to man ; so that, in this great 
elaboratory of nature, a thousand benefits and calamities are forgingf, 
of which we are wholly unconscious ; and it b happy for us that we 
are sa 

Upon our descent into mines of considerable depth, the cold scem» 
to increase from the mouth as we descend ; but after passing very 
low down, we begin, by degrees, to come into a warmer air, which 
sensibly grows hotter as we go deeper, till, at last, the labourers can 
scarcely bear any covering as they continue working. || 

This difference in the air was supposed by Boyle to proceed from 
Bsagazines of fire that lay dearer the centre, and that diffused their 
heat to the acQacent regions. But we now know that it may be as- 
cribed to more obvious causes. In some mines the composition of 
'the earth all around is of such a nature, that, upon the admission of 
water or air, it frequently becomes hot, and often bursts out into 
eruptions. Besides this, as the external air cannot readily reach the 
bottom, or be renewed there, an observable heat is perceived below, 
'without the necessity of recurring to the central heat far an explana- 
tion. 

Hence, therefore, there are two principal causes of the warmth at 
the bottom of mines : the heat, of the substances of which the sides* 
are composed ; aiid the want of renovation in the air below. Any 
sulphureous substance mixed with iron, produces a very great heat, 
by the admission of water. If, for instance, a quantity of sulphur 

. ♦ Ulloa, vol. ii. p. 470. + Ulloa, ibid. 

i Macquer's Chemistry, vol. i. p. 816» § HiU*8 Fossils, p. 606^ 
\l Boyle, vol. iii. p. 283- 
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lie nuzed wiCh a proportionable share of iron filing»» and both knead* 
«d together into a toft paste, with water, thej will aoon grow hot, 
and at last produce a fliame. This experiment, produced by art, is 
very eonunonly effected within the bowels of the earth by nature. 
Si^ihun and irons are iDtimately blended togefiier, and want only 
the mixtine of water ot air to excite their heat ; and this, when once 
raised, is commonicated to aO bodies that lie within the sphere of 
thdr operation. Those beautiful minerals called marcasites and 
pyrites, are often of this composition ; and wherever they are found, 
eithar by imbibing the moistnre of the air, or haying been by any 
means combined with water, they render the mine considerably 
liol.* 

The want of fresh ur, also, at these depths, is, as we have said, 
another reason for their being foond much hotter. Indeed, withodi 
4he assistance of art, the bottom of most mines would, from this 
cause, be insupportable. To remedy this inconvenience, the minora 
are often obliged to sink, at some convenient distance from the 
mouth of the pit, where they are at work, another pit, which joins 
the former below, and which, in Derbyshire, is called an air^ikqft, 
Tfaroogh this the air circulates ; and thus the workmen are enabled 
to breathe fre^y at the bottom of the place ; which becomes, aa 
Mr. Boyle affirms, very oommodious for respiration, and also very 
tetoporate as to heat and cold.f Mr. Locke, however, who has left 
«s an account of the Mendip mines, seems to present a difierent 
{xctore: — **^ The descent into these is exceedingly difficult and dai:^ 
^erous; for they are not sunk like wells, perpendicularly, but as 
the crannies of the rocks happen to run. The constant method is 
to swing down by a rope placed under the arms, and clamber along 
by applying bc^ feet and hands to the sides of the narrow pas- 
aage. The air is conveyed into them through a little passage that 
Tuns iking the sides from the top, where they set up some turfs, on 
•the lee^side of the hole, to catch and force it down. These turfs 
teing removed to the windy side, or laid over the mouth of the hde, 
-the miners below presently want breath, and faint ; and if sweet- 
amelling Howers chance to be placed there, they immediately luj^e 
their fragrancy, and stink like carrion." An air so putrefying can 
never be very commodious for respiration. 

Indeed, if we examine the com^exion of most miners, we shaH 
-be very well able to form a judgment of the unwfaolesomeness of 
the place where they are confined. Their pale and sallow looks 
flhoW how nnlcfa the air is damaged by passing through those deep 
4md winding ways, that are rendered humid by damps, or warmed 
with imxioos exhalations. But although every mine is unwbole- 
4M)me, all are not equally so. Coal-mines are generally less noxr 
ious than those of tin ; tin than those of copper ; but of all, none 
4ire so dreadfully destructive as those of quicksilver. At the mines 
iHear the village of Idra, nothing can adequately describe the de- 

^ iU.rchcr, Hand. 8abt. vol. ii* p. 216. i Boyle, vol. iii. p. 288. 
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ploraUb in/Srmities of such as fill the hospital there : emaciated and 
crippled, erery limb contracted or convulsed, and some in a manner 
transpiring quicksilyer at every pore. There was one man, says 
Dr. Pope,* who was not in the mines above half a year, and yet 
whose body was so impregnated with this mineral, that putting a 
piece of brass money in his mouth, or rubbing it between his fin« 
gers, it immediately became as white as if it had been washed over 
with quicksilver. In this manner all the workmen are killed, sooner 
•or later; first becoming paralytic, and then dying consumptive: 
and all this they sustain for the trifling reward of sevenpence 
a day. 

But these metallic mines are not so noxious from their own va* 
•pours, as from those of the substances with which the ores are 
xisually united, such as arsenic, cinnabar, bitumen, or vitriol. From 
the fumes of these, variously combined, and kept enclosed, are pro* 
duced those various damps that put on so many dreadful forms, 
and are usually so fatal. Sometimes those noxious vapours are per- 
ceived by the delightful fragrance of their smell,t somewhat re- 
sembling the pea-blossom in bloom, from whence one kind of damp 
has its name. The miners are not deceived, however, by its flat- 
tering appearances; but as they thus have timely notice of its 
coming, they avoid it while it continues, whidi is generally during 
the whole summer season. Another shows its approach by the 
•burning of the candles, which seem to collect their flame into a globe 
of light, and thus gradually lessen, till they are quite extinguished. 
From this, also, the miners frequently escape ; however, such as 
have the misfortune to be caught in it, either swoon away, and are 
sufibcated, or slowly recover in excessive agonies. Here also is a 
third, called the fulminating dampy much more dangerous than 
either of the former, as it strikes down all before it, like a flash of 
gunpowder, without giving any warning of its approach. But there 
is still another, more deadly than all the rest, which is found in 
those places where the vapour has been long confined, and has been 
by some accident, set free. The air rushing out from thence, al- 
ways goes upon deadly errands; and scarce any escape to describe 
the symptoms of its operations. 

Some colliers in Scotland^ working near an old mine that had 
been long closed up, happened inadvertently to open a hole into it, 
from the pit where they were then employed. By great good for- 
tune, they at that time perceived their error, and instantly fled for 
their lives. The next day, however, they resolved to renew their 
work in the same pit, and eight of them ventured down, without 
any great apprehensions; but they had scarcely got to the bottom 
of the stairs that led to the pit, when, coming within the vapour, 
they all instantly dropped down dead, as if they had been shot. — 
Amongst these unfortunate poor men, there was one whose wife 
was informed that he was stifled in the mine ; and as he happened 

* Phil. Trans, vol. ii. p. 578. t Ibid. p. 875. 
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to be next the eiitraiice» the ao far ventured down at to lee where 
he ky. As she approached the place, the sight of her husband 
inspired her with a desire to rescue him, if possible, from that dread- 
fbl situation ; though a little re/lection might have shown her it was 
then too late. But nothing could deter her ; she ventured forward, 
and had scarcely touched him with her hand, when the damp pre- 
vailed, and the misguided, but faithful creature, fell dead by his 
side. 

Thus, the vapours found beneath the surface of the earth are very 
various in their effects upon the constitution ; and they are not less 
in their appearances. There are many kinds that seemingly are no 
way prejudicial to health, but in which the workmen breathe freely ; 
and yet in these, if a lighted candle be introduced, they immediate^ 
ly take fire, and tlie whole cavern at once becomes one furnace of 
flame. In mines, therefore, subject to damps of this kind, they are 
obliged to have recourse to a very peculiar contrivance to supply 
sufficient light for their operations. This is by a great wheel, the 
circumference of which is beset with flints, which striking agamst 
steels placed for that purpose at the extremity, a stream of fire is 
produced, which affords light enough, and yet which does not set 
fire to the mineral vapour. 

Of this kind are the vapours of the mines about Bristol: on the 
contrary, in other mines, a single spark struck out from the collision 
of flint and steel, would set the whole shaft in a flame. In such, 
therefore, every precaution is used to avoid a collision ; the work- 
men making use only of wooden instruments in digging; and 
being ca\itious, before they enter the mine, to take out even the 
nails from their shoes. Whence this strange difference should 
arise, that the vapours of some mines catch fire with a spark, and 
others only with a flame, is a question that we must be content to 
leave in obscurity, till we know more of the nature both of mineral 
vapour and of fire. This only we may observe^ that gunpowder 
will readily fire with a spark, but not with the flame of a candle : 
on the other hand, spirits of wine will flame with a candle, but not 
with a spark : but even here the cause of this difference, as yet, re- 
mains a secret. 

As from this account of mines it appears that the internal parts 
of the globe are filled with vapours of various kinds, it is not sur« 
prising that they should at different times reach the surface, and 
there put on various appearances. In fact, much of the salubrity, 
and much of the unwholesoraeness of climates and soils, is to be 
ascribed to these vapours, which make their way from the bowels 
of the earth upwards, and refresh or taint the air with their exhala- 
tions. Salt mines being naturally cold,* send forth a degree of 
coldness to the external air, to comfort and refresh it : on the con- 
trary, metallic mines are known, not only to warm it with their 
exhalations, but often to destroy all kinds of vegetation by their 

♦ Phil. Trans. toI. ii, p. 62S. 
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volatile corrosiTe fomes. In some mines dense vapoors are {dainly 
j^reeiT^ issuing from their mouths, and sensibly warm to the 
touch. In some places, neither snow nor ice i^ll continue onr the 
ground that covers a mine ; and over others the fields are found 
destitute of verdure.**^ The inhabitants, also, are rendered dread<* 
iblly sensible of these subterraneous exhalatiohs, being afiected 
with sudi a Tariety of evils proceeding entirely from this cause, 
that books have been professedly written upon this class of tUs- 
orders. 

Nor are thes^ vapobrs, which thus escape to the surface of the 
«ckrth, entirely uneonfined ; for they are frequently, in a manner, 
circumscribed to a spot. The grotto Del Cane, near Naples, is an 
ini^tanoe of this; the noxious efllbcts of which have made that ca- 
Tern so very famous. This grotto^ which has so much employed 
the attention of travellers, lies within four miles of Naples, and ia 
Intuatied near a large lakeof c?ear and wholesome Water.f Nothing 
iSBh exceed the beauty of the landscape which this lake affords ; 
being surrounded with hills coveted with forests of the most beao^ 
tiful verdure, and the Whole bearing a kind of amphitheatrical ap^ 
pearance. However, this region, beadtiful ^ it appean, is almost 
entirely uninhabited ; the few peasants that liecesstty compeb to 
Ireside there, looking quite consumptive and ghastly^ froto the 
^sonous exhalations that rise from the earth. The faittbas gtotto 
lies on the side of a hill, near which place a peasant residei^, who 
keeps a number of dogs, fot the purpose of showing the experiment 
to the carious. These poor animals always seem perfectly sensi- 
"ble of the approach of a stranger, and endeavour to get out of the 
%ay. However, their attempts being perceived, they are taken and 
l)rought to the grotto ; the nokious e^cts of which they have so 
IVequently experienced. Upon entering this place, which is a little 
cave, Hit hole rather, dug into the hill, about eight fbet high and 
twelve feet long, the observer can see no visible mark of its pesti^ 
lential vapour ; ohly, to abbut a foot from the bottom, the walli^eems 
to be tinged with a colour resembling that wh-ich is given by stsig- 
nant waters.^ When the dog, this poor philosophical martyt, aa 

• aome have called him, is held above this mark, he does not seem to 
feel the smallest inconvenience ; but when his head is thrust down 
lower, he struggles to get free for a little ; but in the space of four 
Xfr five Tilinutes he seems to lose all sensation, and is taken out 
•seemingly Without life. Being plunged in the neighbouring lake, 
he quickly recovers, and is permitted to run home, seemingly with« 

-out the smalltist irijilry. 

This vapour, which thus for a time suffocates, is of the humid 
kind, as it extinguishes a torch, and sullies a looking-glass; but 
there ak'e other vapours perfectly inflammable, and that only require 

'the approach of a candle to set them blazing. Of this kind was the 

♦ Boyle, vol. iii. p. 838. 

•f Kirclif^r^ Mund. Subt. vol. i, p. 191. 
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burmof vdl at Brotely, which it now «ton>ed tip; the Tapotv of 
which, when a eandle mm hroughc within ^^bout a foot of the anr* 
faee of the water, caogfat flame like spirit of wine» and oootinuail 
blazing for seyeral hours after. Of this kind, also» are the perpor 
tual fires in the kingdom of Persia. In that province, wh^ the 
wonhippen of fire hold their chief mysteries, the whole suHaoe of 
the earth, for some extent, seems impregnated with inflammable 
i^poura. A reed stuck into the ground continues to bum like a 
flambeau; a hole made beneath the surface c^the earth, instantly 
beco m es a fiimace, answering all the .purposes of a culinary fire.—* 
Tiiere they make lime by merely burying the stones in the earthy 
and watch, with Teneration, the appearances of a flame that has not 
been extinguished for tiroes immemorial. — How different are men 
in varioas climates ! This deluded people worship the vapours aa 
a deity, which, in other parts of the world, are considered as one of 
the greatest evils. 



CHAPTER IX. 

OF VOLCANOES AND EARTHQUAKES. 

- Mines and caverns, as we have said, reach but a very little way 
nnder thesurface of the earth, and we have hitherto had no oppov- 
tonities of exploring further. Without all doubt, the wonders that 
are still mdcnown surpass those that have been represented, as there 
acre depths of thoijsands of miles which are hidden from our inquiry. 
The only tidings we have from those unfathomable regions are by 
means of volcanoes, those burning mountains that seem to discharge 
ihek materials from the lowest abysses of the earth.''^ A volcano 
may be considered as a cannon of immense size, the mouth of which 
is oflen near two. mites in circumference. From this dreadful aper- 
ttire are discharged torrents of flame and sulphur, and rivers of melt- 
ed metal. Whole clouds of smoke and ashes, with rocks of enor- 
aious size are discharged to many miles distance ; so that the force 
of the most powerful artillery is hut as a breeze agitating a feather 
hi comparison In the deluge of fire and melted matter which runs 
down the sides of the mountain, whole cities are sometimes swallowed 
up and consumed. Those rivers of liquid fire are sometimes two 
tendied feet deep; and, when they harden, frequently form consi- 
derable hills. Nor is the danger of these confined to the eruption 
only ; but the force of the internal fire struggling for vent, frequents 
ly produces earthquakes through the whole region where the volcano 
is situated. So dreadful have been these appearances, that men^s 
terrors have added new horrors to the scene, and they have regarded 
as prodigies, what we know to be the result of natival causes. Some 
philosopbecs have consklered them as yents communicating with the 

* BuffoD, vol. i. p. 291 
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firefi of the centra afid the ignorant as the mouths of hell itself. A»^ 
tonishment produces fear, and fear superstition ; the inhabitants of 
Iceland believe the bellowings of Hecla are nothing else bat the cries 
of the damned, and that its eruptions are contrived to increase their 
tortures. 

But if we regard this astonishing scene of terror with a more tran- 
quil and inquisitive eye, we shall find that these conflagrations are 
produced by very obvious and natural causes. We have already 
been apprized of the various mineral ssbstances in the bosom of the 
-earth, and their aptness to burst out into flames. Marcasites and 
pyrites, in particular, by being humified with water, or air, contract 
this heat, and often endeavour to expand with irresistible explosion. 
These, therefore, being lodged in the depths of the earth, or 
in the bosom of mountains, and being either washed by the acci- 
dental influx of waters below, o^ fanned by air, insinuating itself 
through perpendicular fissures from above, take fire at first by only 
heaving in earthquakes, but, at length, by bursting through every 
obstacle, and making their dreadful discharge in a volcano. 

These volcanoes are found in all parts of the earth : in Europe 
there are tliree that are v^ry remarkable; JEinsk in Sicily, Vesuvius 
in Italy, and Hecla in Iceland, ^na has been a volcano for ages 
immemorial. Its eruptions are very violent, and its discharge has 
been known to cover the earth «xty-eight feet deep. In the year 
153T, an eruption of this mountain produced an earthquake through 
the whole island, for twelve days, overturned many houses, and at 
last formed a new aperture, which overwhelmed all within ^ye leagues 
round. The cinders thrown up were driven even into Italy, and its 
burnings were seen at Malta at the distance of sixty leagues. There 
is nothing more awful, says Kircher, than the eruptions of this moun- 
tain, nor nothing more dangerous than attempting to examine its 
appearances, even long after jthe eruption has ceased. As we at- 
tempt to clamber up its steepy sides, every step we take upward, 
the feet sink back half way. Upon arriving near the summit, ashes 
and snow, with an ill-assorted conjunction, present nothing but ob- 
jects of desolation* Nor is this the worst ; for, as all places are 
covered over, many caverns are entirely hidden from the sight, into 
which, if the inquirer happens to fall, he sinks to the bottom, and 
meets inevitable destruction. Upon coming to the edge of the great 
crater, nothing can sufficiently represent the tremendous magnifi- 
cence of the scene. A gulf two miles over, and so deep, that no 
bottom can be seen ; on the sides, pyramidical rocks, starling out 
between apertures that emit smoke and flame; all this accompanied 
with a sound that never ceases, louder than thunder, strikes the 
bold with horror, and the religious with veneration for Him that has 
power to controul its burnings. 

In the descriptions of Vesuvius, or Hecla, we shall find scarcely 
any thing but a repetition of the same terrible objects, but rather 
lessened, as these mountains are not so large as the former. The 
erater of Vesuvius is but a mile across, according to the same aur 
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Vaar; whereas that of ^tna is two. On this particular, however, 
we must place no dependence, as these caverns every day alter ; 
being lessened by the mountains sinking in at one eruption, and 
barged by the fury of another. It is not one of the least remark- 
able particulars respecting Vesuvius, that Pliny the naturalist was 
sufibcated in one of its eruption ; for his curiosity impelling him too 
near, he found himself involved in smoke and cinders when it was 
too late to retire ; and his companions hardly a^aped to give an 
account of the misfortune. It was in that dreadful eruption that 
the city of Herculaneum was overwhelmed, the niins of which have 
lately been discovered at sixty feet distance below the surface, and 
what is still more remarkable, forty feet below the bed of the sea. 
One of the most remarkable eruptions of this mountain was in tho 
year 1707; which is finely described by Valetta, a part of whose 
description I shall beg leave to translate. 

** Towards the latter end of summer, in the year 1707, the Mount 
Vesuvius, that had for a long time been silent, now began to give 
some signs of commotion. Little more than internal murmurs at 
first were heard, that seemed to contend within the lowest depths of 
the mountain ; no flame, nor even any smoke, was as yet seen. 
Soon aller some smoke appeared by day, and a flame by night, 
which seemed to brighten all the Campania. At intervals also it 
shot ofi* substances with a sound very like that of artillery, but which, 
even at so great a distance as we were at, infinitely exceeded them 
in greatness. Soon ailer it began to throw up ashes, which becom- 
ing the sport of the winds, fell at great distances, and some many 
miles. To this succeeded showers of stones, which killed many of 
the inhabitants of the valley, and made a dreadful ravage among 
the cattle. Soon after a torrent of burning matter began to roll 
down the sides of the mountain, at first with a slow and gentle mo* 
tion, but soon with increased celerity. The matter thus poured out, 
when cold, seemed, upon inspection, to be of vitrified earth, the whole 
united into a mass of more than stony hardness. But what was 
particularly observable was, that upon the whole surface of these 
melted materials a light spongy stone seemed to float, while the 
lower body was of the hardest substance, of which our roads are 
usually made. Hitherto there were no appearances but what had 
been often remarked before ; but on the third or fourth day, seem- 
ing flashes of lightning were shot forth from the mouth of the moun- 
tain, with a noise far exceedmg the loudest thunder. These flashes, 
in colour and brightness, resemble what we usually see in tempests, 
but they assumed a more twisted and serpentine form. After this 
followed such clouds of smoke and ashes, that the whole city of 
Naples, in the midst of the day, was involved in nocturnal darkness, 
and the nearest friends were unable to distinguish each other in this 
frightful gloom. If any person attempted to stir without torch-light, 
he was obliged to return ; and every part of the city was filled with 
supplications and terror. At length, after a continuance of some 
hours, about one o'clock at midnight, the wind blowing from the 

VOL. I. — No. II. F 
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• north, the stars began to be seen ; the heavens, though it was nighty 
began to grow brighter; and the eruptions, after a continuance of 
fifteen days, to lessen. The torrent of melted matter was seen to- 
extend ft-om the mountain down to the shore ; the people began to 
return to their former dwellings, and the whole face of nature to re- 
sume its former appearance." 

The famous Bishop Berkley gives an accoimt of one of these 
eruptions in a manner something differing from the former.* ** In 
the year 1717, and the middle of April, with much difficulty I reach- 
ed the top of Mount Vesuvius, in which I saw a vast aperture full 
of smoke, which hindered me from seeing its depth and figure. I 
heard within that horrid gulf certain extraordinary sounds, which 
iseemed to proceed from the bowels of the mountain, a sort of mur- 
muring*, sighing, dashing sound, and between whiles a noise like that 
of thunder or cannon, with a clattering like that of tiles falling from 
the tops of houses into the streets. Sometimes, as the wind changed, 
the smoke grew thinner, discovering a very ruddy flame, and the 
circumference of tlie crater streaked with red, and several shades of 
yellow. After an hour's stay, the smoke being moved by the wind, 
gave us short and partial prospects of the great hollow : in the flat 
bottom of which I could discern two furnaces almost contiguous ; that 
on the left seeming about three yards over, glowing with ruddy flame, 
and throwing up red-hot stones with a hideous noise, which, as they 

'■ fell back, caused the clattering already taken notice of. May 8. in 
the morning, I ascended the top of Vesuvius a second time, and 
found a diflerent face of things. The smoke ascending upright, gave 
a full prospect of the crater, which, as I could judge, was about a 
mile in circumference, and a hundred yai ds deep. A conical mount 
had been formed since my last visit, in the middle of the bottom, 
which I could see was made by the stones, thrown up and fallen 
back again into the crater. In this new hill remained the two fur- 
naces already mentioned. The one was seen to throw up every 
three or four minutes, with a dreadful sounds a vast number of red- 
hot stones, at least three hundred feet higher than my head, as I 
stood upon the brink ; but as there was no wind, they fell perpen- 
dicularly back from whence they had been discharged. The other 
was fllled with red-hot liquid matter, like that in the furnace of a 
glass-house; raging and working like the waves ^f the sea, with a 
short abrupt noise. This matter would sometimes boil over, and 
run down the side of the conical hill, appearing at first red-hot, but 
changing colour as it hardened and cooled. Had the wind driven 
in our faces, we had been in no small danger of stifling by the sul- 
phureous smoke, or being killed by the masses of melted minerals 
that were shot from the bottom. But as the wind was favourable, I 
had an opportunity of surveying this amazing scene for above an 
hour and a half together. On the 5th of June, after a horrid noise, 
the mountain was seen at Naples to work over ; and, about three 

* Phil. Trans, vol. ii. ,> 209. 
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cfajB aAer, its thunders were renewed so, that not only the win- 
dows in that city, but all the houses shook. From that time it con* 
tinned to oyerflow, and sometimes at night were seen columns of 
lire shooting upward Yrom its summit. On the 10th, wiien all was 
thought to be over^ the mountain again renewed its terrors, roaring 
and raging most violently. One cannot form a just idea of the 
noise, in the most violent fits of it, than b}' imagining a mixed sound, 
made up of the raging of a tempest, the murmur of a troubled sea, 
and the roaring of thunder and artillery, confused altogether. — 
Though we heard this at a distance of twelve miles, yet it was very 
terrible. . I therefore resolved to approach nearer to the mountain ; 
and, accordingly, three or four of us got into a boat, and were set 
ashore at a little town, situated at the foot of the mountain. From 
thence we rode about four or five miles, before we i;ame to the tor- 
rent of ^te that was descending from the side of the volcano ; and 
here the roaring grew exceedingly loud and terrible as we ap- 
proached. I observed a mixture of colours in the cloud above the 
crater, green, yellow, red, blue. There was likewise a ruddy dis- . 
mal light in the air, over the tract where the burning river flowed. 
These circumstances, set off and augmented by the horror of the 
night, made a scene the most uncommon and astonishing I ever saw ; 
which still increased as we approached the burning river, fmagine 
8 vast torrent of liquid fire, rolling from the top down the side of 
the mountain, and with irresistible fury bearing down and consuming 
vines, olives, and houses; and divided into different channels, ac- 
cording to tlie inequalities of the mountain. The largest stream 
seemed half a mile broad at least, and five miles long. I walked so 
iar before my companions up the mountain, along the side of the 
river of fire, that 1 was obliged to retire in great haste, the sulphure- 
ous steam having surprised m^, and almost taken away my breath. 
During our return, which was about three o'clock in the morning, 
the roaring of the mountain was heard all the way, while we ob- 
served it throwing up huge spouts of fire and burning stones, which 
falFing, resembled the stars in a rocket. Sometimes I observed 
two or three distinct columns of flame, and sometimes one only, that 
was large enough to fill the whole crater. These burning ci»lumns, 
and fiery stones, seemed to be shot a thousand feet perpendicular 
above the summit of the volcano: and in this manner the mountain 
continued ragpig for six or eight days after. On the 18th of the 
same month the whole appearance ender!, and the mountain re- 
9iained perfectly qjuiet, without any visible smoke or flame." 

The matter which is found to roll down Trom the mouth of all 
volcanoes, in general resembles the dross that is thrown from a 
smith's forge. But it is different, perhaps, in various parts of the 
globe ; for, as we have already said, there is not a quarter of the 
world that has not its volcanoes. In Asia, particularly in the 
islands of the Indian Ocean, there are many. One of the most 
fiaimous is that of Albouras, near Mount Taurus, the summit of which 
is continually on fire, and covers the whole adjacent country with 
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ashes. In the island of Teraate there is a volcano, which some 
travellers assert, bums most furiously in the times of the equinoxes^ 
because of the winds which then contribute to increase the flames. - 
In the Molucca Islands, there are many burning mountains ; they 
are also seen in Japan, and the islands adjacent ; and in Java and 
Sumatra, as well as in other of the Philippine Islands. In Africa, 
there is a cavern near Fez which continually ^nds forth either smoke 
or flames. In the Cape de Verde Islands, one of them, called the 
Island del Fuego, continually bums; and the Portuguese, who fre- 
quently attempted a settlement there, have as often been obliged 
to desist. The Peak of Tenerifie is, as every body knows, a vol- 
cano that seldom desists from eruptions. But of all parts of the 
earth, America is the place where those dreadful irregularities of 
nature are the most conspicuous. Vesqvius, and ^tna itself, are 
but mere flre-works in comparison to the burning mountains of tho ' 
Andes ; which, as they are the highest mountains in the world, so 
also are they the most formidable for their emptions. The moun- 
tain of Arequipa, in Peru, is one of the most celebrated ; Tarassa, 
and. Malahallo, are very considerable ; but that of Cotopaxi, in the 
province of Quito, exceeds any thing we have hitherto read or 
heard of. The mountain of Cotopaxi, as described by Ulloa,* ia 
mpre than three miles perpendicular from the sea ; and it became 
a volcano at the time of the Spaniards' first arrival in that country. 
A new emption of it happened in the year 1743, having been some 
days preceded by a continual roaring in its bowels. The sound of 
one of these mountains is not, like that of the volcanoes in 
Europe, confined to a province, but is heard at a hundred and 
fifty miles dii^tance.f '^ An aperture was made in the summit of 
this immense mountain; and three more about equal heights, near 
the middle of its . declivity, which was at that time buried under 
prodigious masses of snow. The ignited substances ejected on 
that occasion^ mixed with a prodigious quantity of ice and snow, 
melting amidst the flames, were carried down with such as- 
tonishing rapidity, that in an instant the valley from Callo to 
Latacuqga was overflowed; and besides its ravages in bearing 
down the houses of the Indians, and other poor inhabitants, great 
numbers of people lost their lives. The river of Latacunga was 
the channel of this terrible flood; till, being too small for receiv- 
ing such a prodigious current, it overflowed the adjacent country, 
like a vast lake, near the town, and carried away all the build- 
ings within its reach. The inhabitants retired to a spot of higher 
ground behind the town, of which those parts which stood within 
the limits of the current were totally destroyed. The dread of 
still greater devastations did not subside for three days; during, 
which the volcano ejected cinders, while torrents of melted ice and 
snow poured down its sides. The eruption lasted several days, 
and was accompanied with terrible roarings of the wind, rushing 

* Ulloa, vol. i. p. 442. + Ibid. 
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through the volcano, ttUl louder than the former rumblings in its 
bowels. At last all was quiet, neither ^re nor smoke to be seen, 
nor nme to be heard ; till, in the ensuing year, the flames again 
appeared with recruited violence, forcing their passage through 
several other parts of the mountain, so that in clear night», the flames 
being reflected by the transparent ice, formed an awfully magnifi- 
cent iOomination.'' 

Sudi is the appearance and effect of those fires which proceed 
fitmi the more inward recesses of the earth ; for, that they generally 
come from deeper regions than man has hitherto explored, I cannot 
avoid thinking, contrary to the opinion of M . Bufibn, who supposes 
them rooted but a very little way below the bed of the mountain. . 
^' We can never suppose." says this great naturalist, '^ that these . 
substances are ejected iirom any great distance below, if we only 
consider the ^reat force already required to fling them up to such . 
vast heights « above the mouth of the mountain : if we consider the 
substances thrown up, which we shall find, upon inspection, to be 
the same with those of the mountain below ; if we take into our con- 
skleration, that air is always necessary to keep up the flame ; but, 
most of all, if we attend to one circumstance, which is, that if these 
substances were exploded from a vast depth below, the same force 
required to shoot them up so high, would act against the sides of the 
volcano, and tear the whole mountain in pieces.'' To all this speci- 
ous reasoning, particular answers might be easily given ; as, that 
the length of the funnel increases the force of the explosion ; that 
the sides of the funnel are actually often burst with the great violence 
of the flame ; that air may be supposed at depths at least as for as 
the perpendicular fissures descend. But the best answer is a well 
known fact ; namely, that the quantity of matter discharged from 
.Sltna alone, is supposed, upon a moderate computation, to exceed 
twenty times the original bulk of the mountain.''^ The greatest part 
of Sicily seems covered with its eruptions. The inhabitants of 
Catanea have found, at the distance of several miles, streets and 
houses sixty feet deep, overwhelmed by the lava or matter it has dis* 
charged. But what is still more remarkable, the walls of these very 
houses have been built of materials evidently thrown up by the 
mountain The inference from all this is very obvious : that the 
matter thus exploded cannot belong to the mountain itself, otherwise 
it wouki have been quickly consumed ; it cannot be derived from 
moderate depths, since it» amazing quantity evinces, that all the 
l^aces near the bottom must have long since been exhausted ; nor 
can it have an extensive, and, if I may call it, a superficial spread ; 
for then the country round would be quickly undermined : it must, 
therefore, be supplied from the deeper regions of the earth ; those 
undiscovered tracts where the Deity performs his wonders in solitude, 
satisfied with self-approbation ! 

* Kirchcr, Miind. Subt. vol. i. p. 202. 
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CHAPTER X. 

OF EARTHQUARESJ 

Having given the theory of ydlcanoes, we have in some measure 
given also that of earthquakes. They both seem to proceed from 
the same cause, only with this difference, that the fViry of the volcano ' 
is spent in the eruption, that of the earthquake spreads wider, and 
acts more fatally by being confined. The volcano only affrights a 
province, earthquakes have laid whole kingdoms in ruin. 

Philosophers* have taken some pains to distinguish between the 
various kinds of earthquakes, such as the tremulous, the pulsative 
the perpendicular, and the inclined; but these are rather the distinc- 
tions of art than of nature, mere accidental difierencies, arising from 
the situation of the country.or of the cause. If for instance, the 
confined fire acts directly under a province or a town, it will heave, 
the earth perpendicularly upward, and produce a perpendicular 
earthquake. If it acts at a distance, it will raise that track obliquely, ' 
and thus the inhabitants will perceive an inclined one. 

Nor does it seem to me that there is much greater reason for M. 
Buffon's distinction of earthquakes, one kind of which he supposes t 
to be produced by fire in the manner of volcanoes, and confined to 
but a very narrow circumference. The other kind he ascribes to the 
struggles of confined air, expanded by heat in the bowels of the 
enrth, And endeavouring to get free. For how do these two causes 
difler.? Fire is an agent of no power whatsoever without air. It 
is the air, which being at first con>pressed and then dilated in a can- 
non, that drives the btill with siK*h force. It is the air struggling for 
vent in a volcano, that throws up its contents to such vast heights. 
In short, it is the air confined in the bowels of the earth, and acquir- 
ing elasticity by heat, that produces all those appearance generally 
ascribed to the operation of fire. When, therefore, we are told that 
there are two causes of earthquakes, we only learn, that a greater or 
smaller quantity of heat produces those jLerrible effects ; for air is 
the only active operator in either. 

Some philosophers, however, have been willing to give the air as 
great a share in producing these terrible effects as they could ; and, 
mngnifying its powers, have called in but a very moderate degree of 
heat to put it in action. Although experience tells us that the earth 
is full of inflammable materials, and that fires are produced wher- 
ever we descend ; although it tells us that thoise countries where there 
are volcanoes, are most subject to earthquakes, yet they step out of 
the way, and so find a new solution. These only allow but just 
heat enough to produce the most dreadful phenomena, and backing 
their assertions with long calculations, give theory an air of demon- 
stration. M. Amontons J has been particularly sparing of the inter- 

* Aristotle, Ajricoln, Biiffon. t Biiffon, vol. ii. p. 328. 
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nal heat in this respect ; and has shown, perhaps accurately enough, 
that a very moderate degree of heat may suffice to give the air 
amazing powers of expansion. 

It is wonderful, however, to trace the progress of a philosophical 
fancy let loose in imaginary speculations. They run thus: ** A very 
moderate degree of heat may bring the air into a condition capable 
of producing earthquakes; for the air at the depth of forty-three 
thousand five hundred and twenty-eight fathom below the surface of 
the earth, becomes almost as heavy as quicksilver. This, however^ 
b but a very slight depth in comparison of the distance to thecentre, 
and is scarcely a seventieth part of the way. The air, therefore, at 
the centre, must be infinitely heavier than mercury, or any body 
that we know of. Tliis granted, we shall take something more, and 
aay, that it is very probable there is nothing but air at the centre. 
Now let us suppose this air heated, by some means, even to the de- 
gree of boiling water, as we have proved that the density of the air 
is here very great, its elasticity must be in proportion : a heat, 
therefore, which at the surface of the earth would iiave produced 
but a slight expansive force, must at the centre pi-oduce one very 
extraordinary, and, in short, be perfectly irresistible. Hence this 
force may, with great ease, produce earthquakes and if increased, it 
may convulse tiie globe ; it may, by only adding figures enough to 
the calculation, destroy the solar system, and even the fixed stars 
themselves." These reveries generally produce nothing ; for, as I 
have ever observed, increased calculations, while they seo;u to tire 
the memory, give the reasoning faculty perfect repose. 

However, as earthquakes are the most foriiudable ministers of 
nature, it is not to be wondered that a multitude of writers have been 
curiously employed in their consideration. Woodward has ascribed 
the causae of them to a stoppage of the watei-s below the earth's sur- 
face, by some accident. These being tims accumulated, and ye^t 
acted upon by fires, which he supposes still deeper, both contribute 
to heave up the earth upon their bosom. This, he thinks, accounts 
for the lakes of water produced in an earthquake, as well as for the 
fires that sometimes burst from the earth's surface upon those dread- 
ful occasions. There are others who have supposed, that the earth 
may be itself the cause of its own convulsions. Wiien, say they, 
the root or basis of some large tract is worn away by a fluid under^ 
neath, the earth sinking therein, its weight occasions a tremor of the 
adjacent parts, sometimes producing a noise, and sometimes an in- 
undation of water. Not to tire the reader with a history of opinions 
instead of facts, some have ascribed them to electricity, and some to 
the same causes that produce thunder. 

It would be tedious, therefore, to give all the various opinions 
that have employed the speculative upon tiiis subject. The activity 
of the internal heat seems alone sufficient to account for every ap- 
pearance that attends these tremendous irregularities of nature. To 
conceive this distinctly, let us suppose, at some vast distance under 
the earth, large quantities of inflammable matter, pyrites, bitumens. 
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and mafcasites, disposed, and only waiting for the aspersion of water, 
or the humidity of the air, to put their fires in motion; at last, this 
dreadful mixture arrives ; waters find their way into those depths, 
through the perpendicular fissures ; or air ' insinuates itself through 
the same minute apertures ; instantly new appearances ensue ; those 
substances, which for ag^s before lay dormant, now conceive new 
apparent qualities; they grow hot, produce new air, and only 
want room for expansion. However, the narrow apertures by 
which the air or water had at first admission, are now closed up ; 
yet, as new air is continually generated, and as the heat every 
moment gives this air new elasticity, it at length bursts, and dilates 
all round : and, in its struggles to get free, throws all above it into 
similar convulsions. Thus an earthquake is produced, moro or 
less extensive, according to the depth or the greatness of the 
cause. 

But before we proceed with the causes, let us take a short view of 
the appearances which have attended the n^ost remarkable earth- 
quakes. By these we shall see how far the theorist corresponds with 
the historian. The greatest we find in antiquity, is that mentioned 
by Pliny,* in which twelve cities in Asia Minor were swallowed up 
in one night. He tells us also of ano^ber, near the Lake Thrasymene, 
which was not perceived by the armies of the Carthaginians and 
jRomans, that were then engaged near. that lake, although it shook 
the greatest part of Italy. In another place f he gives the follow- 
ing account of an earthquake of an extraordinary kind. " When 
Lucius Marcus and Sextus Julius wero consuls, there appeared a 
very strange prodigy of the earth (as I have read in the books of 
Etruscan discipline,) which happened in the province of Mutina. — 
Two mountains shocked against each other, approaching and re- 
trring with the most dreadful noise. They, at the same time, and 
in the midst of the day, appeared to cast forth fire and smoke, 
while a vast number of Roman knights and travellers from the 
JEmilian way, stood and continued, amazed spectators. Several 
towns were destroyed by. this shock ; and all the animals that were 
near them were killed.'' In the time of Trajan, the city of An- 
tioch, and a great part of the adjacent country, was buried by an 
earthquake. About three hundred years after, in the time of Jus- 
tinian, it was once more destroyed, together with forty thousand in- 
habitants; and, after an interval of sixty years, the same ilUfated 
city was a third time overturned, with the loss of not less than sixty 
thousand souls. In the year 1182, most of the cities of Syria, and 
the kingdo?n of Jerusalem were destroyed by the same accident. In 
the year 1594, the Italian historians describe an earthquake . at 
Puteoli, which caused the sea to retire two hundred yards from its 
former bed. 

But one of those most particularly described in history, is that of 
the year 1693 ; the damages of which were chiefly felt in Sicily, but 

* Plin. lib. ii.^cap. 86. + Ibid. lib iii. cap. 86. 
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its motion perceived in Germany, France, and England. It extend- 
ed to sf circumference of two thousand six hundred leagues ; chiefly 
B§eci\ng the sea-coasts and great rivers ; more perceivable also upon 
the mountains than in the valleys. Its motions were so rapid, that 
those who lay at their length, were tossed from side to side as upon 
a rolling billow.* The walls were dashed from their foundations ; 
and no less than fifly-four cities, with an incredible number of viU 
lages, were either destroyed or greatly damaged. The city of Ca* 
tanea, in particular, was utterly overthrown.- A traveller, who was 
on his way thither, at the distance of some miles, perceived a black 
cloudy like night, hanging over the place. The sea, all of a sudden, 
began to roar; Mount iBtna, to send forth great spires of flame ; 
and soon after a shock ensued, with a noise as if all the artillery in 
the world had been at once discharged. Our traveller being obliged 
to alight instantly, felt himfelf raised afoot from the ground, and 
turning his eyes to the city, he with amazement saw nothing but a 
thick cloud of dust in the air. The birds flew about astonished ; the 
sun was darketied ; the beasts ran howling from the hills ; and al- 
though the shock did not continue above three minutes, yet near 
nineteen thousand of the inhabitants of Sicily perished in the ruins. 
Catanea, to which city the describer was travelling, seemed the 
principal scene of ruin ; its place only was to be found , and not a 
vestige of its former magnificence was to be seen remaining. 

The earthquake which happened in Jamaica, in 1692, was very 
terrible, and its description sufficiently minute. " In two minutes 
time it destroyed the town of Port Royal, and sunk the houses in a 
gulf forty fathoms deep. It was attended with a hollow rumbling 
noise, like that of thunder; and, in less than a minute, three parts 
of the houses, and their inhabitants, were all sunk quite under water* 
While they were thus swallowed up on one side of the street, on the 
other the houses were thrown into heaps ; the sand of the street 
rbing like the waves of the sea, lifting up those that stood upon it, 
and immediately overwhelming them in pits. All the wells dis- 
charged their waters with the most vehement agitation. The sea 
felt an equal share of turbulence, and, bursting over its mounds, 
deluged all that came in its way. The fissures of the earth were, 
in some places, so great, that one of the streets appeared twice as 
broad as formerly. In many places, however, it opened and closed 
again, and continued this agitation for some time. Of these open- 
ings, two or three hundred might be seen at a time ; in some where- 
of the people were swallowed up; in others, the earth closing, 
caught them by the middle, and thus crushed them instantly to 
death. Other openings, more dreadful than the rest, swallowed up 
whole streets; and others, more formidable still, spouted up whole 
cataracts of water, drowning such as the earthquake had spared. — 
The whole was at.tended with the most noisome stench ; while the 
thmidering of the distant falling mountains, the whole sky overcast 

* Phil. Trans. 
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with a dvuky gloom, and the crash of falling habitatfons, gave un^ 
speakable horror to the scsene. Afler this dreadful calamity wa» 
oyer, the whole island seemed converted into a scene of desolation^ 
scarcely a planter's house was left standing ; alrnostall were swal- 
lowed up; houses, people, trees, shared one universal ruin, and, ia 
their places, appeared great pools of water, which, when dried up 
by the sun, left only a plain of barren sand, without any vestige of 
former inhabitants. Most of the rivers, during the earthquake, 
were stopped up by the falling in of the mountains ; and itivas not 
till afler some time that they made themselves new channels. The 
mountains seemed particularly attacked by the force of the shock ; 
and it was supposed that the principal seat of the concussion was 
among them. Those who were saved, got on board ships in the 
harbour, where many remained above two months, the shocks con- 
tinuing, during that interval, with more or less violence every 
day." 

As this description seems te exhibit all the appearances that usu- 
ally make up the catalogue of terrors belonging to an earthquake,- 
I will sup{H*ess the detail of that which happened at Lisbon m our 
own times, and which is too recent to require a description. In fact, 
there are few particulars in the accounts of those who were present 
at that scene of desolation, that we have not more minutely and ac- 
curately transmitted to us by former writers, whose narratives I have 
for that reason preferred. I will therefore close this description of 
human calamities, with the account of the dreadful earthquake of 
Calabria, in 1638. It is related by the celebrated Father Kircher, 
as it happened while he was on his journey to visit Mount Minvt, 
and the rest of the wonders that lie towards the south of Italy. I 
need scarcely inform the reader, that Kircher is considered, by 
scholars, as one of the greatest prodigies of learninsr. 

" Having hired a boat, in company with four more, two friars of 
the order of St. Francis, and two seculars, we launched, on the 
twenty- fourth of March, from the harbour of Messina, in Sicily, and 
arrived, the same day, at the promontory of Pelorus. Our desti- 
nation was for the city of Euphsemia, in Calabria, where we had 
some business to transact, and where we designed to tarry for some 
time. However, Providence seemed willing to cross our design; 
for We were obliged to continue for three days at Pelorus, upon ac- 
count of the weather, and though we often put out to sea, yet we 
were as often driven back. At length, however, wearied with the 
delay, we resolved to prosecute our voyage; and, although the sea 
seemed more than usually agitated, yet we ventured forwiard. The 
gulf of Chary bdis, which we approached, seemed whirled round in 
such a manner, as to form a vast hollow, verging to a point in the 
centre. Proceeding onward, and turning my eyes to ^tna, I saw 
it cast forth large volumes of smoke, of mountainous sizes, which en- 
tirely covered the whole island, and blotted out the very shores from 
my view. This, together with the dreadful noise, and the sulphu- 
reous stench, which was strongly perceived filled me with appre- 
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iMBidoiis tiiai iome more dreadful caUunitv was impendiDg. The 
«eft iUielf aeemed to wear a Tery unusual appearance: those who 
haye seen a lake in a violent shower of rain covered all over with 
tobMes, wiU ooocdve some idea of its agitations. My surprise was 
itM) increased liy the calmness and serenity of the weather; not a 
lireeae, not a cioudy which might be supposed to put all nature thus 
Into motion. I therefore warned my companions that an earthquake 
WMtrnproaching ; and^ af^r some time, making fbr the ^ore with 
-aU Bosnble diligence^ we landed at Trops^, happy and thankful for 
havmg escaped the threatening dangers of the sea. 

^ But our triumphs at land were of short duration ; for we had 
scarcely arrived at the Jesuits' College in that city^ when our ears 
were stunned with a horrid sound, resembling that of an infinite 
number of chariots driven fiercely forward, the wheels rattling, and 
the thongs cracking. Soon after this, a most dreadful earthquake 
"ensued ; so that the whole tract upon which wo stood seemed to 
-vibrate, as if we were in the scale of a balance that continued wa- 
vering. This motion, however, soon grew more violent ; nnd being 
no longer able to keep my legs, I was thrown prostrate npoii the 
ground. In the mean time, the universal rain round me redoubled 
my amazement. The crash of falling houses, the tottering of towers, 
and the groans of the dying, all contributed to raise my terror and 
despair.- On every side of me I saw nothing but a scene of niin ; 
and danger threatening wherever I should ily. 1 commended 
myself to God as my last great refuge. At that hou(, O how vaih 
was every sublunary happiness ! Wealth, honour, empire, wisdom, 
alt mere useless sounds, and as empty as the bubbles in the deep. 
Just standing on the threshold of eternity, nothing but God was my 
pleasure ; and the nearer I approached, I only loved him the more. 
After some time, however, finding that I remained unhurt 
jimidst the general concussion, T resolved to venture for safety, and 
running as fast as 1 could, reached the shore, but almost terrified 
out of my reason. I did not search long here till I found the boat 
in which I had landed, and my companions also, wha«e terrors were 
even greater than mine. Our meeting was not of that kind where 
everyone is desirous of telling his own happy escape; it was all 
mlence, -and a gloomy dread of impending terrors. 

^^ Leaving this seat of desolation, we Y)rosecuted oar voyage along 
the coast; and the next day -came to Roehetta, where we landed, 
although the earth still continued in violent agitations. But we 
were scarcely arrived at our inn, when we were once more obliged 
to return to the boat ; and, in about half an hour, we saw the great- 
est pact of the town, and the inn at which we had set up, dashed to 
4he ground, and burying all its inhabitants beneath its ruins. 

*' In this manner, proceeding onward in our little vessel, finding 
<io safety at land, and yet from the smallness of our boat, having but 
a very dangerous continuance at sea, we at length landed at Lopi- 
odura, a castle midway between Tropeea and Buphsemia, the city to 
la^hicb, as I said before, we were bound. Here, wherever I turned 
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my eyes, jiothing but ^.cenes oC ruin and horror appeared ; towns 
and i?asties levelled to the ground; Stromboli, though at sixty, miles 
distance, belching forth flames in an unusual manner, and withanoise 
which I could distinctly hear. But my attention was quickly turqed 
from more remote to contiguous danger. The rumbling sound of 
an approaching earthquake, which we by this time were growa ac* 
quainted i^ith, alarmed us for the consequences; i( every moment 
Seemed to graw louder, and to approach more near. The. place oo 
which we stood now began to shake most dreadfully ; so that being 
unable to stand, my companions and I caught hold of whatever shrub 
grew next us, and supported ourselves in that manner. 

/^ After some time, this violent paroxysm ceasing, we again stood 
up, in order to prosecute our voyage to £uphfiemia^ that lay within 
sight. In the mean time, while we were preparing for this purpose, 
I turned my eyes towards the city, but could see only a frightful 
dark cloud, that seemed to rest upon the place. This the more sur- 
prised us, as the weather was so very serene. We waited, there- 
fore, till the cloud was passed away ; then turning to lo(^ for the 
city, it was totally sunk. Wonderful to tell I nothing but a dismal 
and putrid lake was seen where it stood. We looked about to find 
some one that could tell us of its sad catastrophe, but could see 
none. All was become a melancholy solitude ; a scene of hideous 
desolation. Thus proceeding pensively along, in quest of some 
human being that could give us some little information, we at length 
saw a boy sitting by the shore, and appearing stupified with terror. 
Of him, therefore, we inquired concerning the fate of the city ; but 
he could not be induced to give us an answer. We entreated him 
with every expression of tenderness and pity to tell us; but his 
senses were quite wrapt up in the contemplation of the danger he 
had escaped. We offered him some victuals, but he seemed to loath 
the sight. We still persisted in our offices of kindness ; but he only 
pointed to the place of the city, like one out of his senses ;aQd then 
running up into the woods, was never heard of after. Such was the 
fate of the city of Euphsemia : and as we continued our melancholy 
course along the shore, the whole coast, for the space of two hun- 
dred miles, presented nothing but the remains of cities; and men 
scattered, without a habitation, over the fields. Proceeding thus 
along, we at length ended our distressful voyage by arriving at 
Naples, afler having escaped a thousand dangers both a^ sea and 
land." 

The reader, I hope, will excuse me for this long translatbn from 
a favourite writer, and that the sooner, as it contains some particu- 
lars relative to earthquakes not to be found elsewhere. From the 
whole of these accounts we may gather ji that the most concomitant 
circumstances are these : 

A rumbling sound before the earthquake. This proceeds from 
the air, or fire, or both, forcing their way through the chasms of the 
earth, and endeavouring to get fi^ee, which is al^o heard in vpl* 
^anoes. 



?. 
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A Tioieiii agttaiioiii or heaving of the aea, aometiinet before and 
aoaieiiiiiei aftOTthat at land. This agitation if only a limihur effect 
prodoioed on the waten with that at land, and may be called, for the 
sake of per8{Ncuity, a seaquake ; and this also is prodoced by vol- 



A .qpaatiDg up of waters to great heights. It is not easy to de* 
acribe the manner in which tlus is performed; but volcanoes also 
.perforqi the same, Vesuvius being known frequently to eject a vast 
body of water. 

A rocking of the earth lo and fro, and sometimes a perpendicu*- 
lar bouncing, if it may be so called, of the same. This difference 
chiefly aiises from the situation of the place with respect to the sub- 
terranean fire. Directly under, it liils; at a farther distance, it 
rodcs. 

Some earthquakes seemed to travel onward, and are felt 
in different countries at different hours the same day. — 
This arises from the great shock being given to the earth at one 
place, and that being communicated onward by an undulatory mo- 
tion, successively affects different regions in its progress ; as the 
blow given by a stone falling in a lake is not perceived at the shores 
till some time after the first concussion. 

The shodc is sometimes instantaneous, like the explosion of gun- 
powder; and sometimes tremulous, and continuing for several mi- 
nutes. The nearer the place where the shock is first given, the 
more instantaneous and simple it appears. At a greater distance, 
the earth redoubles the first blow, with a sort of vibratory continu- 
ation* 

As waters have generally so great a share in producing earth- 
quakes, it is not to be wondered that they should generally follow 
those breadies made by the force of fire, and appear in the great 
chasms which the earthquake has opened. 

These are some of the most remarkable phenomena of earth- 
quakes, presenting a frightful assemblage of the most terrible effects 
of air, earth, ^ret and water. 

The valley of Solfatara, near Naples, seems to exhibit, in a mi- 
nuter degree, whatever is seen of this h<H'rible kind on the great 
theatre c^ nature. This plain, which is about twelve, hundred feet 
long, and a thousand broad, u embosomed in mountains, and has in 
the middle of it a lake of noisome blackbh water, covered with a 
bitumen that floats upon its surface. In every part of this plain, 
caverns appear smoking with sulphur, and oflen emitting fiames. — 
The earth, wherever we walk over it, trembles beneath the feet. 
NcHses of flames, and thf hissing of waters, are heard at the bottom. 
The water sometimes spouts up eight or ten feet high. The moist 
noisome fumes, fetid water, and sulphureous vapours, offend the 
smell. A stone thrown into any of the caverns, is ejected again 
with considerable violence. These appearances generally prevail 
when the sea is any way disturbed ; and the whole wekms to exhibit 
the appearance of an earthquake in miniature. However, in this 
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smaller scene of wondL'ra, as woU as in the greater, lliere are inan3r 
appearaiicos fur which perhaps wo shall never account ; and many 
qiKEliuns may be asked, which no conjectures can thoroughlj re* 
solve. Il was ilie fault of the philosophers of the last age, to be 
more inquisitive after the causes of tiling, than after the thing;B 
themselves. They seemed to think that a confession of ignorance 
cancelled ihoir claims to wisdom; they, therefore, had a solution for 
every demand. But the present age has grown, if not more inqui- 
sitive, at least mure modest ; and none are now ashamed of that 
ignorance which labirnr can neither remedy nor remove. 



CHAPTER XI. 



Hitherto we have taken a survey only of the evils which are pro- 
duced by subterranean fires, but we have mentioned nothing of the 
benefits they may possibly jirodiice. They may be of use in warm- 
ing ami clierishing the ground, in promoting vegetation, and giving 
a more exquisite flavour to the productions of the earth. The ima- 
gination of a person who has never bi^en out of our own mild region, 
can scarcely reach to that luxuriant beauty u-ith which all nature 
appears clothed in ihoso very coimtries that we have just now de- 
scribed as desolated by earthqiiakas, and undermined by subterra- 
nean (Ires. ]t must be gr.intcl, tlierefure, that though in those 
regions they have a creator share in the dangers, they have also a 
larger proportion in the benelits of nature. ' 

But there is another advanliige arising from subterranean fires, 
which, though hitherto disregarded by man, yet may one day become 
scrvicc.ible to him; I mean, iJiat while tliey are found to swallow 
up cities and plains in one place, they nre also kaown to produce 
promontories and islands in another. We have many instances of 
islands being thus formed in the midst of the sea, which though for a 
loug time barren, have aderwards become fruitful seats of happiness 
and industry. 

New islands are formed in two ways ; either suddenly, by the 
action of subterraneous (ires ; or more slowly, by the deposition of 
mud, carried down by rivers, and stopped by some accident.* 
With respect particularly to the first, ancient historians, and moilern 
travellers^ give us such accounts as we can have no room to doubt 
of. Seneca assures us, thai in his time the island of Therasia appear- 
ed unexpectedly to some mariners, as they were employed in ano- 
;, that thirteen islands in the Mediter- 
merging from the water ; the cause of 
I the retiring of the sea in thove parts. 



r pursuit. Pliny assures u 
raiiean appeared at once > 
which he ascribes rather t 



ftuSon, vol. ii. p. 3^3. 
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I)mui to any tubterraoeouB eleTation. HoweriBr, lie mentioAs the 
ifllaod of Hiera, nearthat of Tberasia, as formed by subterraneoitf 
exploAioos ; and adds to his list several others, formed in the same 
manner. In one of which he relates that fish in great abundance 
were found, and that all those who eat of them died shortly after. 

** On the twenty-fourth of May,* in the year 17Q7, a slight earth- 
quake was perceived at Santorin ;• and the day following, at sun- 
risiHg, an object was se^i by the inhabitants of that island, at two 
or three miles distance at sea, which appeared like a floating rock. 
Some persons, desirous either of gain, or incited by curiosity, went 
there, and found, even while they stood upon this rock, that it seem- 
ed to rise beneath their feet. They perceived also that its surface 
was covered with pumice-stones and oysters, which it had raised 
from the bottom. £very day after, until the fourteenth of June, 
this rock seemed considerably to increase ; and then was found to 
be half a mile round, and about thirty feet above tlie sea. The 
earth of which it was composed seemed whitish, with a small pro- 
portion of clay. Soon after this the sea again appeared troubled, 
and - steams arose which were very offensive to the inhabitants of 
Santorin. But on the sixteenth of the succeeding montii, seventeen 
or eighteen rocks more were seen to rise out of the sea, and at 
length to join together. All this was accompanied with he most 
terrible noise, and fires that proceeded from the islandtthat was 
newly formed. The whole mass, however, of all this new-formed 
earth, uniting, increased every day, both in height and breadth, 
and, by the force of its explosions, cast forth rocks to seven miles 
distance. This continued to bear the same dreadful appearanccii 
till the month of November in the same year ; and it is at present a 
volcano which sometimes renews its explosions. It is about threo 
miles in circumference; and more than from thirty -five to forty feet 

It seems extraordinary, that, about this place in particular, islands 
have appeared at different times, particularly that of Biera, men- 
tioned above, which has received considerable additions in succeed- 
ing ages. Justint tells us, that at the time the Macedonians wero 
at war with the Romans, a new island appeared between those of 
Theraraenes and Therasia, by means of an earthquake. We are 
told, that this became half as large again about a thous .nd years 
after ; another island rising up by its side, and joining to it, so as 
-scarcely at present to be distinguished from the former. 

A new island was formed, in the year 1720, near that of Ter- 
<;era, near the continent of Africa, by the same causes. In the be- 
ginning of December, at night, there was a terrible earthquake at 
tliat place, and the top of a new island appeared, which cast forth 
4nnoke in vast quantities. The pilot of a ship, who approached it, 
sounded on one skle of this island, and could not find ground at 

* Hist-, del. Acad. an. 1708. p. 23. 
+ Ju«tin, lib. XXX. cap. 4. 
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sixty falhoHi. At the other side the sea was totally tinged of a 
different colour, exhibiting a mixture of white, blue, and green; and 
was rery shallow. This island, on its first appearance, was larger 
than it is at present : for it has, since that time, sunk in such a man- 
ner as to be scarcely above water,* 

- A traveller, whom these appearances could not avoid affecting, 
speaks of them in this manner: f ^^ What can be more surprising 
than to see fire not only break out of the bowels of the eartn, but 
also make itself a passage through the waters of the sea f What 
can be more extraordinary or foreign to our common notions of 
things than to see the bottom of the sea rise up into a mountain 
above the water, and become so firm an island, as to be able to 
resist the violence of the greatest storms ! I know that subterra- 
neous fires, when pent in a narrow passage, are able to raise up a 
mass of earth as large as an island. But that this should be done 
in so regular and exact a manner that the water of the sea should 
not be able to penetrate and extinguish those fires ; that afler hav- 
ing made so many passages, they should retain force enough to 
raise the earth ; and, in fine, after having been extinguished, that 
the mass of the earth should not fall down, or sink again with its 
own weight, but still remain in a manner suspended over the great 
arch below ! This is what to me seems more surprising than any 
thing that has been related of Mount \£tna, Vesuvius, or any 
other volcano."' 

• Such are his sentiments : however, there are few of these ap- 
pearances any way more extraordinary than those attending vol- 
canoes and earthquakes in general. We are not more to be sur- 
prised that inflammable substances should be found beneath the 
bottom of the sea, thaii at similar depths at land. These have all 
tlie force of fire giving expansion to air, and tending to raise the 
earth at the bottom of the sea, till it at length heaves above water. 
These marine volcanoes are not so frequent ; for, if we may judge 
of the usual procedure of nature, it must very often happen, that 
before the bottom of the sea is elevated above the surface, a chasm 
is opened in it, and then the water pressing in, extinguishes 
the volcano before it has time to produce its effects. This extinc 
tion, however, is not effected without very great resistance from the 
fire beneath. The water, upon dashing into the cavern, is very 

* [After the great volcanic eruption in 17S3, two new islands were 
formed in the vicinity of Iceland. One of these, about three miles in cir- 
cumference, made its appearance in the month of February, 1784>, where 
there was formerly 100 fathoms water. It was about 100 miles south-west 
from Iceland, and 48 from a cluster of small islands called Gierfufiria. It 
ctmtinued for some time to burn with great violence, sending forth prodi- 
gious quantities of pumice-stones, sand, &c. like other volcanoes. The 
other lay to the north-west, between Iceland and Greenland. It burnt day 
and night without intermission for a considerable time; and was larger 
than the focmer. Since that time, however, one or both of these islands 
have been swallowed up.] 

t Phil. Trans, vol. v. p. 197. 



probaUj at first ejected baek with great yiolenoe; and tlnit iome 
qf those amaziDgwater-epouU are seen, which have so oden asto* 
nished the marinar, and excited curiosity. — ^But of these in the«r 
liiace. 

Besides the production of those islands by the action of fire, there 
are others, as was said, produced by rirers or seas carrying nod, 
earth, and sncfa like substances, along with their currents ; and at 
last deponting them in some particular place. At the mouths of 
most great rivers, there are to be seen banks, thus formed by the 
«and and mud carried down with the stream, which have rested at 
that place, where the force of the current is diminished by its junc- 
tion with the sea. These banks, by slow degrees, increase at the 
bottom of the deep; the water in those places is at first found by 
mariners to grow more shallow ; the bank soon heaves up above the 
surface ;' it is considered, for a while, as a tract of useless and barren 
sand ; but the seeds of some of the more hardy vegetables are dri- 
ven thither by the wind, take root, and thus binding the sandy sur- 
&ce, the whole spot is clothed in time with a beautiful verdure. In 
this manner there are delightful and inhabited islands at the mouths 
of many rivers, particularly the Nile, the Po, the Mississippi, the 
Cranges, and the Senegal. There has been, in the memory of man, 
a beautiful and large island formed in this manner, at the mouth 
of the river Nanquin, in China, made from depositions of mud at its 
opening ; it is not less than sixty miles long, and about twenty broad. 
I^ Loubere informs us,* in his voyage to Siam, that these sand- 
banks increase every day, at the mouths of all the great rivers in 
Asia ; and hence he asserts, that the navigation up these rivers be- 
comes every day more difficult, and will, at one time or other, be 
totally obsUojcted. The same may be remarked with regard to the 
Wolg^, which has at present seventy openings into the Caspian 
Sea; and of the Danube, which has seven into the Euxine. We 
havd had an instance of the formation of a new island, not very long 
since, at the mouth of the Humber, in England. ''It is yet within 
the memory of man,'* says the relater,t " since it began to raise its 
head above the ocean. It began its appearance at low water, for the 
space of a few hours ; and was buried again till the next tide's re- 
treat. Thus, successively, it lived and died, until the year 1666, 
when it began to maintain its ground against the insults of the waves, 
and first invited the aid of human industry. A bank was thrown 
about its rising grounds : and being thus defended from the incur- 
sions of the sea, it became firm and solid, and, in a short time, af- 
forded good pasturage for cattle. It is about nine miles in 
circumference, and is worth to the proprietor about eight hun- 
dred pounds a year." It would be endless to mention all the 
i^nds that have been thus formed, and the advantages that have 
been derived from them. However, it is frequently found that 
new islands may oflen be considered as only turning the rivers from 

* Lettres Curieoses et Edifiantes, sect. xi. p. 2S4. 
t Phil. Trans, vol. iv. p. 251. 

vol.. I.— Nb. III. H 



SS HISTOKY OF 

their fixniofet bed's ; bo that, in proportion as land \$ gotned at one* 
part, it is lost by the oyerflowing of some other. 

Little, therefore, is gained by such accessions; nor is there much 
more by the new islands' wliich are sometimes formed from the spoils 
of the continent. Mariners assure us, that there are sometimes whole- 
plains unrooted from the main^^ lands, by floods arid tempests. These- 
being carried out to sea, with all the trees and animals upon them* 
are frequently se^i floating in* the ocean, and exhibiting a surprising- 
appearance of rural tranquillity in the nudst of danger. The great- 
est part, however, having the earth at their roots at length washeJ 
away, are dispersed, and their animals drowned ; but now and then 
some iare found to brave the fury of the qces^n^ till being stuck either 
among rocks or sands, they agains take Gstifi footing, and become- 
perman^t. islands. 

As dijQTerent causes have thus^concnrred to produce new. islandsjr 
so we have accounts of others that the sapio causes have contributed 
tp destroy. We have already seen the* power of earthquakes exerU 
ed in sinking whole cities, and leaving lakes in their room. There 
have been islands, and regions also,- that have shared the same fate ;: 
and have sunk with their inhabitants, never more to be heard of» 
Thus Pausanias ^ tells us of an island, called Chryses, that was sunk 
hear Lemnos. Pliny mentions several;, among others, the island 
Cea, for thirty miles, having been washed away, with several thou- 
flands of its inhabitants. But of ail the noted devastations of thiff 
kind, the total submersion of the island of Atalantis, as mentioned 
by PlatOy has been most the subject of speculation. Mankinds in 
general, now consider the whole of his description as an ingenious 
fable ; but when fables are grown famous by time and authority, 
diey become an agreeable, if net a necessary part of literary infer- 
ination. 

** About nine thousand years are passed*'' says Plato,t *' since 
the island of Atalantis was in being. The priests of Egypt were 
well acquainted with it; and the firat heroes of Athens gained much 
glory in their wars with the inhabitantsi This island was as large 
as Asia Minor and Syria united ;: and was situated beyond the pil- 
lars of Hercules, in the Atlantic Ocean. The beauty of the build- 
ings^ and the fertility of the soil, were far beyond any thing a modern 
imagination can conceive; gold and ivory were every wjiere com- 
mon, and the fruits of the earth offered themselves without cultivation.. 
The arts and courage of the inhabitants were not inferior to the hap- 
piness of their situation ; and they were frequently known to make 
conquests, and overrun the continents of Europe and Asia." The 
imagination of the poetical philosopher riots in the description of the 
natural and acquired advantages which they long enjoyed in thi» 
charming region. "If," says he '^'we compare that country to our 
own^ ours will appear a mere wasted skeleton when opposed to it* 

* Pausanias, I. 8. in Arcad. p. 509. 
t Platb in Critia. 
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Their mountaiiiB, to the very topt, were clothed with fertilitj^ and 
poured down riren to enrich the plaim below.'' 

flowerer, all these beauties ana benefit! were destroyed in one 
day, by an earthquake sinking the earth, and the sea ovennrhelroing^ 
it. At present, not the smallest vestages of such an island are to be 
fcnaad : Plato remains as the only authority for its existence, and 
philo0O{iherB dispute about its situation. It is not for me to enter 
into the controyersy, when there appears but little probability to sup- 
port the fact; and, indeed, it would be useless to run back nine 
thousand years in search of difficulties, as we are surrounded with 
objects that more closely afiect us, and that demand admiration at 
our Yery doors. When I consider, as Lactantius suggests, the ya- 
noos yioissitudes of nature ; lands swallowed by yawning earth- 
quakes, or overwhelmed in the deep ; rivers and lakes disappearing^ 
w dried away ; mountains levelled into plains ; and plains swelling 

Sinto mountains ; — I cannot help regarding this earth as a place 
very little stability; as a transient abode of stiU more transitoij 
fceings.' 



CHAPTER Xn. 

or M^UNfAINS. 

Having at last, in some measure, emerged from Uie deeps of the 
"ttirth, we come to a scene of gpreater splendour ; the contiMnplation 
of its external appearance. In this survey, its niotmtairis are the 
first objects that strike the imagination, and excite our curiosity. — 
Tliere is not, perhaps, any thing in ail nature that impresses an 
-unaccustomed spectator with such ideas of awful solemnity, as -these 
immense piles of nature's erecting, that seem to mock the minute* 
ness of human magnificence. In countries where there are nothing 
but plains, the smallest elevations are apt to excite wender. In 
Holland, which is all a flat, they show a little ridge of hills, near the 
sea-side, which Boerhaave generally marked out to his pupils as 
being mountains of no small consideration. What would be the 
sensations of such an auditory, could they at once be presented with 
a view of the heights and precipices of the Alps, or the Andes ? 
Even among us, in England, we have no adequate ideas of a moun* 
tain prospect; our hills are generally sloping from the plain, and 
clothed to the very top with verdure. We can scarcely, therefcNre, 
lift our imaginations to those immense piles whose tops peep up 
behind intervening clouds, sharp and precipitate, and reach to heights 
that human avarice or curiosity have never been able to ascend. 

We, in this part of the world, are not, for that reason, so imme«« 
<]iately interested in the question which has so long been agitated 
among philosophers, concerning what gave rise to these inequalities 
on the surface of the globe. In our own happy region we ge- 
nerally see no inequalities but such as contribute to use and beauty; 
and we therefore are amazed at a question inquiring how such neces- 
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mty inequalities came to be formed^ and seeming to express a wonder 
how the globe conies to be so beautiful as we find it. But though 
with u» there may be no great cause for such a demand^ yet in those 
places where mountains deform the face of nature, where they pour 
down cataracts, or give fury to tempests, there seems to be good 
reason ftt inquiry either into their causes or their uses. It has beea- 
therefore asked by many, in what manner mountains have come to be 
formed, or for what uses they are designed ? 

To satisfy curiosity in these respects, much reasoning has been 
employed, and very little knowledge propagated. With regard U> 
the first part of the demand, the manner in which mountain's were 
formed, we have already seen the conjectures of different philoso* 
phers on that head. One supposing that they were formed from 
the earth's broken shell, at the time of the deluge : another, thai 
they existed from the creation, and only acquired their deformities 
in process of time : a third, that they owed their original to earth- 
quakes : and still a fourth, with much more plausibility than the 
rest, ascribing them entirely to the fluctuations of the deep, which 
he supposes, in the beginning, to have covered the whole earth. — 
Such as are pleased with disquisitions of this kind, may consult 
Burnet, Whiston, Woodward, or Buffon. Nor would I be thought 
to decry any mental amusements, that at worst keep us innocently 
employed ; but, for my own part, I cannot help wondering how the 
oppofflte demand has never come to be made ; and why philosophers 
Imve never asked, how we come to have plains ? Plains are some* 
times more prejudicial to man than mountains. Upon plains, an 
inundation has greater power; the beams of the sun are ofVen col- 
lected there with suffocating fierceness ; they are sometimes found 
desert for several hundred miles together, as in the country east of 
the Caspian Sea, although otherwise fruitful, merely because there 
are no risings nor depressions to form reservoirs, or collect the smalk* 
est rivulet of water. The most rational answer, therefore, why 
either mountains or plains were formed, seems to be, that they were 
thus fashioned by the hand of Wisdom, in order that pain and 
j^easure should be so contiguous, as that mortality might be exw- 
dbed either in bearing the one, or communicating the other. 

Indeed, the more I consider this dispute respecting the formation 
of mountains, the more I am struck with the futility of the question. 
There is neither a straight line, nor an exact superficies, in all na- 
ture. If we consider a circle, even with mathematical precision, 
we shall find it formed of a number of small right lines, joining at 
angles together. These angles, therefore, may be considered in a 
circle as mountains are upon our globe ; and to demand the reason 
for the one being mountainous, or the other angular, is only to ask 
why a circle is a circle, or a globe is a globe. In short, if there be 
no surface without inequality in nature, why should we be surprised 
that the earth has such ? It has often been said, that the inequa- 
lities of its surface are scarcely distinguishable, if compared to its 
magnitude ; and I think we have every reason to be content with 
^he answer, 
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Some, however, hA?e avoided the difficulty by ui^ging the final, 
came. They allege that mountains have been formed merely be* 
cause they are useful to man. This carries the inquirer but a part 
of the way ; for no one can affirm that in all places they are useful.- 
The cootiury is known, by horrid experience, in those valleys that, 
are subject to their influence. However, as the utility of any part 
of our earthly halntation is a very pleasing and flattering specula* 
tiqn to every philosopher, it is not to be wondered that much has- 
been said to prove the usefulness of these. For this purpose, many 
conjectures have been made that have received a degree of assent 
evm beyond their evidence ; for men were unwilling to become 
more miserably wise. 

It has been alleged, as one principal advantage that we derive^ 
from them, that they serve, like hoops or ribs, to strengthen, our 
earth, and to bind it togetiber. In consequence of this theory, Kir-» 
cber has given us a map of the earth, in this manner hooped with 
its mountains; which might have a much more solid foundation, did 
it entirely correspond with truth. 

Others have found a different use for them, especially when they. 
ran surrounding our globe, which is, that they stop the vapours 
'which are continually travelling from the equator to the poles ; for 
these being urged by the heat of the sun from the warm regions of 
the line, must all be accumulated at the poles, if they were not stop-. 
ped in then way by those high ridges of mountains which cross their 
direction. But an answer to this nay be, that all the great moun- 
taina in America lie l^igthwise, and therefore do not cross their, 
dhrection. 

- But to leave these remote advantages, others assert, that not only 
the animal but vegetable part of the creation would perish for want of 
convenient humidity, were it not for their friendly assistance. Their 
summits are, by these, supposed to arrest, as it were, the vapours 
wh ich float in the regions of the air. Their large inflections and 
channels, are considered as so many basins prepared for the recep- 
tion of those thick vapours, and impetuous rains, which descend into 
them. The huge caverns beneath are so many magazines or con- 
servatories of water for the peculiar service of man : and those 
orifices by which the water is discharged upon the plain, are so 
situated as to enrich and render them fruitful, instead of returning 
through subterraneous channels to the sea, after the performance of 
8 tedious and fruitless circulation.* 

However this be, certain it is that almost all our great rivers find 
their source among mountains; and, in general, the more extensive 
the mountain, the greater the river : Thus the river Amazons, the 
greatest in the world, has its source among the Andes, which are the 
highest mountains on the globe ; the river Niger travels a long course 
of several hundred miles from the mountains of the Moon, the high- 

a 

* Nature Displayed, vol. iii. p. 8H. 
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^dt in all Africa ; and the Danube and the Rhine proceed from' the 
Alps, which are probably the highest mountains of Europe. - 

It need scarcely be said, that, with respect to heigfht, there taef 
many sizes of mountains, from the gently rising upland, to the taD 
craggy precipice. The appearance is in general different in thtose 
of different magnitudes. The fih^ are clothed with verdiM to the 
yery tops, and only seem to ascend to Improve our prospects, or sup^ 
ply us with a purer air : but the lofly mountains of the other class 
have a very different aspect. At a distance theii* tops are sees, iti 
wavy ridges, of the very colour of the clouds, and only to be disUn- 
guished from them by their figure, which, as I have said, reseniUes 
the billows of the sea."^ As we approach, the mountain assumes- a 
deeper colour; it gathers upon the sky, and seems to hide half the 
horizon behind it. Its summits also are become more distinct, and 
appear with a broken and perpendicular line. Wlhat at first seemed 
a single hill, is now found to b^ a ch^in of coittititied niountains, 
whose tops, running along in ridges, are embosomed in each other; 
so that the curvatures of one are fitted to the prbiiiiriences of the 
opposite side, atid form a winding valley bettveen, ofied of sevetral 
miles in extent ; and all the way eontintiing nearly of the ianid 
ln«adth. 

Nothing can be finer, or more exact, than Mr Pope's desdriptioni 
of a traveller straining up the Alps. Etery mountain he eoqles to 
he thinks will be the last; he findi^, however, an unexpected hill risd 
before him ; and that being scaled, he finds the higher summit nbaoH 
at as great a distance as before. Upon quitting the plaiti, he nright 
have left a green and a fertile soil, and a climate warm and pleanbg: 
As he ascends, the ground assumes a tnore russet colour : the grass 
becomes more mossy, and the weather more moderate. Still as he 
ascends, the weather becomes more cold, and the earth more baiVen. 
In this dreary passage, he is often entertained with a little valley of 
surprising verdtire, caused by the reflected heat of the sun collected 
into a narrow spot on the surrounding heights. But it much more 
frequently happens that he sees only frightful precipices beneath, 
and lakes of amazing depths; from whence rivers are formed ^ and 
fountains derive their original. On those places next the highest 
summits, vegetation is scarcely carried on ; here and there a few 
plants of the most hardy kind appear. The air is intolerably cold ; 
either continually refrigerated with frosts, or disturbed with tem- 
pests. All the ground here wears aq eternal covering of ice, and 
snows that seem constantly accumulating. Upon emerging from 
this war of the elements, he ascends into a purer and serener region ;- 
where vegetation is entirely ceased ; where the precipices, composed 
entirely of rocks, rise perpendicularly above himj while he views 
beneath him all the combat of the elements ; clouds at his feet ; and 
thunders darting upward from their bosoms below.t A thousand 

* Lt'ttres Philosophique$ sur la Formation, &c. p. 196. 
t Ulloa.vol.i. V 
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laeleony - which are never seen on the plain> predent themselvet.— - 
Circular rainbows ;* mock suns ; the shadow of the mountain pro* 
jecte^l upon the body of the air ;t and the traveller's own imag^ 
reflectea, as in a looking-glass, upon the opposite cloud.^ 

Such are, in general, the wonders that present themselves to a 
traveller in his journey either over the Alps or the Andes. But we 
must opt suppose that this picture exhibits either a constant or an 
invariable likeness of those stupendous heights. Indeed, nothing 
can be ipore capricious or irregular than the forms of many of them. 
The tqps of some run in ridges for a considerable length, without 
interruption; in others, the line seems indented by great valleys to 
an araaxing depth. Sometimes a solitary and a single mountain 
fia^ from the bosom of the plain ; and sometimes extensive plains, 
and even provinces, as those of Savoy and Quito, are found emr 
bosomed near the tops of mountains. In general, however, those 
countries that are most mountainous, are the most barren and un- 
inhabitable. 

If we compare the heights of mountains with each other, we shall 
&id that the greatest and highest are found under the line.§ It is 
thought by some, that the rapidity of the earth's motion in these 
parts, together with the gpreatnessof the tides there, may have 
thrown up those stupendous masses of earth. But, be the cause as 
it may, it is a remarkable fact, that the inequalities of the earth's 
surface are greatest there. Near the poles, the earth, indeed, is 
f^nLggy and uneven enough; but the heights of the mountains there 
are very inconsiderable. On the contrary, at the equator, where 
nature seems to sport in the amazing size of all her productions, the 
l^ains are extensive, and the mountains remarkably lofty. Some 
of them are known to rise three miles perpendicular above the bed 
pf the ocean. 

To enumerate the most remarkable of these, according to their 
size, we shall begin with the Andes, of which we have an excellent 
description by Ulloa, who went thither by command of the king of 
Spain, in company with the French academicians, to measure a de- 
gree of the miridian. His journey up these mountains is too curious 
not to give an extract from it. 

After many incommodious days sailing up the river Guayaquil, 
be arrived at Caracol, a town situated at the foot of the Andes. 
Nothing could exceed the inconvenieucies which he experienced in 
this voyage, from the flies and moschetoes (an animal resembling 
our gnat). " We were the whole day." says he, " in continual mo- 
tion to keep them off; but at night our torments were excessive* 
Our gloves, indeed, were some defence to our hands, but our faces 
wer^ entirely exposed ; nor were our clothes a sufficient defence for 
the rest of our bodies ; for their stings penetrating through the cloth,, 
cau^ a very painful and fiery itching. One night, in coming to an 

* Ulloa, vol. i. t Phil. Trans, vol. v. p. 152. 

X Ulloa, vol. i. § BuffoD, passim. 
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anchor near a large and handsome house that was uninhalntedy we 
had no sooner 'seated ourselves in it, than we were attacked on all 
sides hj swarms of moschetoes, so that it was impossible to have one 
moment's quiet. Those who had covered the maotTc s with clothes 
made for this purpose, found not the smallest defence : wherefore, 
hoping to find some relief in the op^i fields, we ventured out, though 
in danger of suffering in a more terrible manner from- the serpents. 
But both places were equally obnoxious. On quitting this inhospita- 
ble- retreat, we the next night took up our quarters in a house that 
was inhabited ; the host of which being informed of the terrible man- 
ner we had passed the night before, gravely told us, that die house 
we so greatly complained of, had been forsaken on account of its 
being th^ purgatory of a soul. But we had more reason to believe 
that it was quitted on account of its being the purgatory of the body. 
After having joumeyesd for upwards of three dayis, through boggy 
roads, in wHjch the mules at every step sunk up to their bellies, we 
began at length to perceive an alteration in the climate ; and having 
been long accustomed to heat, we now began to feel it grow sensi- 
bly colder. 

' *^ It is remarkable, that at Tariguagua we often see instances of 
the effects of two opposite temperatures, in two persons happening 
to meet ; one of them leaving the plains below, and the other descend- 
hig from the mountain. The former thinks the cold so severe, that 
he • wraps himself up in all the garments he can procure ; while the 
latter finds the heat so great, that he is scarcely able to bear any 
clothes whatsoever. The one thinks the water so cold, that he avoids 
being sprinkled by it : the other is so delighted with its warmth, 
that he uses it as a bath. Nor is the case very different in the same 
person, who experiences the same diversity of sensation upon his 
journey up, and upon his return. This difference only proceeds 
fVom the change naturally felt at leaving a climate to which one ha» 
been accustomed, and coming into another of an opposite tempera* 
ture. 

* " The ruggedness of the road from Tariguagua, leading up the 
mountain, is not easily described. In some parts the declivity is so 
great, that the mules can scarcely keep their footing; and in others, 
the acclivity is equally difficult. The trouble of having people go- 
ing before to mend the road, the pains arising from the many falls 
and bruises, and the being constantly wet to the skin, might be sup- 
ported, were not these inconveniencies augmented by the sight of 
such frightful precipices, and deep abysses, as must fill the mind 
with ceaseless terror. There afe some places where the road is so 
steep, and yet so narrow, that the mules are obliged to slide down, 
i^thout making any use of their feet whatsoever. On one side of 
the rider, in this situation, rises an eminence of several hundred 
yards ; and on the other, an abyss of equal depth : so that if he in 
the least checks his mule, so as to destroy the equilibrium, they both 
must unavoidably perish. 

** After having travelled about nine days in this mannef, slowly 
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winding wioog the nde of the inonntain» wo begMi to find die wKole 
country covered with a hoar frost; and a hut in which we laj had 
ice OD it. Haying escaped many perils, we at length, after a jour- 
ney of fifteen days, arrived upon the plain, on the extremity of which 
itaoda the city of Quito, the capital of one of the roost channing re* 
giooa upon earth. Here, in the otfitre of the torrid xone, the heal 
is not only very tolerable, but in some places the cold also is painfuL 
Hero Ihey eiyoy all the temperature and advantages of perpetual 
iqpiing; their fields b^ng always covered with verdure, and enamel- 
led with dowers of the most lively colours. However, although thia 
beautiful r^ion be higher than any other country in the world, and 
ahhough it took up so many days of painful journey in the ascent, 
it is still oyerlooked by tremendous mountains ; their sides covered 
with snow, and yet flaming with volcanoes at the top. These seem 
piled one upon the other, and rise to a most astonishing height, with 
great coldness. However, at a determined point above the surface 
of the sea, the congelation is found at the same height in all the 
mountains. Those parts which are not subject to a continual froit, 
have here and there growing upon them a rush, resembling the ge» 
nista, but much more soft and flexible. Towaids the extremity of 
the part where the rush grows, and the cold begins to increase, is 
found a yegetable, with a round bulbous head, which, when dried, 
becomes of amazing elasticity. Higher up, the earth is entirely bare 
of vegetation, and seems covered with eternal snow. The most re- 
markable mountains are, that of Cotopaxi (already described as a 
Tolcano), Chimborazo, and Pichincha. Cotopaxi is more than three 
geograpiiical miles above the surface of the sea : the rest are not 
much inferior. On the top of the latter was my station for measur- 
ing a degree of the meridian ; where I suffered particular hardships, 
from the intenseness of the cold, and the violence of the storms. The 
sky around was, in general, involved in thick fogs, which, when they 
cleared away, and the clouds, by their gravity, moved nearer to tho 
surface of the earth, they appeared surrounding the foot of the moun- 
tain, at a vast distance below, like a sea, encompassing an island in 
the midst of it. When this happened, the horrid noises of tempests 
were heard from beneath, then discharging themselves on Quito, and 
the neighbouring country. I saw the lightnings issuing from the 
clouds, and heard the thunders roll far beneath me. All this time, 
while the tempest was raging below, the mountain top, where I was 
placed, enjoyed a delightful serenity ; the wind was abated ; the 
sky clear; and the enlivening rays of the sun moderated the seve- 
rity of the cold. However, this was of no very long duration, for 
the wind returned with all its violence, and with such velocity as to 
dazzle the sight ; whilst my fears were increased by the dreadful 
concussions of the precipice, and the fall of enormous rocks, the only 
sounds that were heard in this frightful situation." 

Such is the animated picture of these mountains, as given us by 
this ingenious Spaniard : and I believe the reader will wish that I 
had made the quotation still longer. A passage over the Alps, or a 

VOL. I. — ^No. III. I 
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journey secrosa the Pyrenees, appear petty tripi orexcursfoiu m the 
coBipanaoii ; aiid y^ these are the most lofty mountains we know 
of in Europe. 

If we compare the Alps with the mountains already described^ 
we shall find them but little more than one-half of the height of the 
Ibrmer. The Andes, upon being measured by the barometer^ are 
found above three thousand one hundred and thirty-six toises or 
fathoms above the surface of the sea ; * whereas the highest point 
of the Alp is not above sixteen hundred. The one, in Other words, 
is abinre three miles high ; the other, about a mile and aMU^ The 
highest mountains in Asiii are, Mount Taurus, Mount Imma^» 
Afount Caucasus, and the mountains of Japan. Of these, none 
JN|uals the Andes in height ; although Mount Caucasus, which is the 
h^hest of them, makes very near approaches. Father Verbieat 
tells of a mountain in China, which he measured, and found a mile 
and -M. half high.t In Africa, the mountains of the Moon, famous 
fo giving source to the Niger and the Nile, are rather more noted 
than known. Of tlie Peak of Teneriffe, one of the Canary Islands 
that lie off this coast, we have more certain information. In the 
year 1727 it was visited by a company of English merchants, who 
trarelled up to the top, where they observed its height, and the vol- 
cano 00 its very summit. | They found it a heap c^ mountains, the 
highest of which rises over the rest like a sugar-loaf, and gives a 
name to the whole mass. It b computed to be a mile and a half 
perpendicular from the surface of the sea. Kircher gives us an es- 
timate of the heights of most of the other great mountains in the 
world : but as he has taken his calculations, in general, from the an- 
cients, or from modem travellers who had not the art of measuring 
them, they are quite incredible. The art of taking the heights of 
place.^ by the barometer, is a new and an ingenious invention. As 
the air grows lighter as we ascend, the fluid in the tube rii^es in due 
proportion; thus the instrument being properly marked, gives the 
height with a tolerable degree of exactness ; at least enough to sa- 
tisfy curiosity. 

Few of our great mountains have been estimated in this man- 
ner, travellers having perhaps been deterred by a supposed impos- 
sibility of breathing at the top. However it has been invariably 
Ibund, that the air in the highest that our modern travellers have 
ascended, is not at all too fine for respiration. At the top of the 
Peak of Teneriffe, there was found no other inconvenience from the 
air except its coldness ; at the top of the Andes there was no diffi- 
culty of breathing perceived. The accounts, therefore, of those 
who have asserted that they were unable to breathe, although at 
much less heights, are greatly to be suspected. In fact, it is very 
natural for mankind to paint those obstacles as insurmountable,. 

* Ulloa, vol. i. p. 442. f Verbiest, k la Chine. 
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wfaich tiiey IhennelTet Imre nol had the fortkude or penenvano^ 
to siumumit. 

The difficulty and danger of ascending to the tops of mountaint,' 
pRMseeds firxn other catBet, not the thinnesB of the anr. For iMancOy 
aome of the siinnmta of the Alpa have never yet been Tinted bf 
mm; bat the reason is, thai they rise witl^ each a nigged and pre* 
dpitate asoenty that they are utterly inaooessible. In some plaeea 
diey appear like a great wall of six or seven hundred feet hi^ ; nl 
others^ there stidc out enormous rocks, that hang upon the brow of 
the steep, and every moment threaten destruction to the iravdler 
below« 

In this manner almost all the tops of the highest mountains are 
bare and pointed : and this naturally proceeds from their being so 
eontkinally assaulted by thunders and tempests. AH the earthjf 
anbstances with which they mig^t have be^ once covered, have 
for ages been washed away iVora their summits ; and nothing is left 
remaining, but immense rocks, which no tempest has hitherto been 
able to destroy* 

Nevertheless, time is every day, and every hour, making depre*' 
; and huge fragments are seen tumbling down the precipioe, 
either loosened from the summit by frost or rains, or struck down 
by Ughtning. Nothing can exhibit a more terrible picture than one 
of iheae enormous rcA^s, commonly larger than a house, falling 
from i|a height, with a noise louder than thunder, and rolling down 
the iida of the moontain. Dr. PJot tells us of one in particular, 
which being loosened from its bed, tumbled down the precipice, and 
was partly shattered into a thousand pieces. Notwithstanding, one 
of the largest fragments of the same, still preserving its motion, 
travelled over the plain below, crossed a rivulet in the midst, and at 
last stopped on the other side of the bank ! These fragments, as 
was said, are often struck ofi" by lightning, and sometimes under- 
mined by rains ; but the most usual manner in which they are dis* 
united from the mountain, is by frost : the rains insinuating between 
the interstices of the mountain, continue there until there comes a 
fhost, and then, when converted into ice, the water swells with an 
irresistible force, and produces the same effect as gunpowder, split*- 
tiag the most solid rocks, and thus shatt^ng the summits of the 
niountaio. 

But not rocks alone, but whole mountains are, by various caosea, 
disunited from each other. We see in aiany parts of the Alps amas* 
ing clefts, the sides of which so exactly correspond with the opposite, 
that no doubt can be made of their having been once joined together 
At Cajeta,* in Italy, a mountain was split in this manner by an 
earthquake; and there is a passage opened through it, that appears 
as if elaborately done by the industry of man. In the Andes these 
breaches are frequently seen. That at Thermopiylse, in Greece, has 
been long lamons. The mountain of the Troglodytes, in Arabia, 

* Buffon, vol. ii. p. 3Gi 
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htm tlius a passage through it,; and that in Savoy, which nature he^ 
gao, and which Victor Amadeus completed, Ls an instance of the 
^mae kind. 

.-: We haye accounts of some of these disruptions immediately after 
their happening. f> In the month of June,^ in the year 17 14, a pari 
of the mojuntain of Diableret, in the iUstrict of Yalais in France, 
jNjddenly fell down, between two atid three o'clock in the afternoon, 
fke: iireather being yery calm and serene. . It was.of a conical figure, 
and destroyed fifty-five cottages in the falL Fifteen persons, toge« 
4h^ with about a hundred beasts, Were ahK> crushed beneath its ruins, 
which covered an extent of a good league square. The dust it oc* 
oasioned instantly covered all the neighbourhood in darkness. The 
heaps of rubbish were more than three hundred feet liigh. They 
9ibpped the current of a river that ran along the plain, which is now 
fiirnied into several new and deep lakes. There appeared, through 
the whole of this rubbish, none of those substances that seemed to 
indicate that this disruption had been made by means of subterra* 
neous fires. Most prolmbly the base of this rocky mountain was rot^ 
led and decayed, and thus fell without any extraneous violence." 
Ia the same manner, in the year 1618^ the town Of Pleurs,.in Franoe, 
wais buried beneath a rocky mountain, at the foot of which it was 
fltuated. 

These accidents, and many more that might be enumerated of the 
same kind, have been produced by various causes ; by earthquakes, 
as in the mountain at Csyeta ; or by being decayed at the bottom,- 
as at Diableret : But tlie most general way is, by the foundation of 
one part of the mounlain being hollowed by waters, and thus, want- 
ing a support, breaking from the other. Thus it generally has been 
found in the great chasms in the Alps ; and thus it almost always is 
known in those disruptions of hills, which are known by the name of 
ktttd-slips. These are nothing more than the sliding down of a high- 
er piece of ground, disrooted from its situation by subterraneous 
inundations, and settling itself upon the plain. 

There is not an appearance in all nature that so much astonished 
our ancestors, as these land-slips. In fact, to behold a large upland, 
with its houses, its com, and cattle, at once loosened from its place, 
and floating, as it were, upon the subjacent water ; to behold it quit- 
ting its ancient situation, and travelling forward like a ship, in quest 
of new adventures ; this is certainly one of the most extraordinary 
appearances that can be imagined ; and to a people ignorant of the 
powers of nature, might well be considered as a prodigy. Accord- 
ingly, we find all our old historians mentioning it as an omen of 
approaching calamities. In this more enlightened age, however, its 
cause is very well known ; and, instead of exciting ominous appre- 
hensions in the populace, it only gives rise to some very ridiculous 
lawrsuits among them, about whose the property shall be ; whether 
the land which has thus slipt, shall belong to the original possessor, 

* JHist, de rAcademie des Scieaces. p. 1. an. 1715, 
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or te him vpoa wlKMe grouncU it Itiu encrcMiclied and settled. What 
has been the detenmnatioB of the judges, is not so well known : bul 
the ciruiimstances of the slips have been minutely and exactly de^ 
scribed. 

In the lands of Slatberg,* in the kingdom of Iceland, there stood 
a dedirity, gradually ascending for near half a mile. In the year 
1718, and on the lOth of March, the inhabitants perceived a crack 
CO its side, somewhat like a furrow made with a plough, which they 
impated to Uie efiects of liglitning, as there had been thunder the 
nigfat before. However, on the evening of the same day, ihey were 
surprised to hear a hideous confused ' noise issuing all round from 
the ndeof the hill; and their curiosity being raised, they resorted 
Id the place. There, to their amazement, they found the earth, 
fer near five acres, all in g^itle motion, and sliding down the hill 
upon the subjacent plain. This motion continued the remaining 
part c^ the day and the whole night ; nor did the noise cease during 
the whole time; proceeding, probiBibly, from the attrition of tlie 
ground beneath. The day following, however, this strange journey 
down the hill ceased entnrely ; and above an acre of the meadow 
below was found covered with what before composed a part of the 
declivity. 

However, these slips, when a whole mountain's sMe seems to des- 
cend, happen but very rarely. There are some of another kind, 
however, much more common; and, as they are always sudden, 
noch more dangerous. These are snow-slips, well known, and 
greatly dreaded by travellers. It often happens, that when snow 
has long been accumulated on the tops and on the sides of moun- 
tains, it is borne down the precipice, either by means of tempests, 
or its own melting. At first, when loosened, the volume in motion 
is but small, but it gathers as it continues to roll ; and by the time 
it has reached the habitable parts of the mountain, is generally 
grown of enormous bulk. Wherever it rolls it levels all things in 
its way, or buries them in unavoidable destruction. Instead of roll- 
ing, it sometimes is found to s!ide along from the top ; yet even 
thus it is generally as fatal as before. Nevertheless, we have had 
an instance, a few years ago, of a small family in Germany, that 
Hved for above a fortnight beneath one of these snow-slips. Al- 
though they were buried, during that whole time, in utter darkness, 
and under a bed of some hundred feet deep, yet they were luckily 
taken out alive ; the weight of the snow being supported by a beam 
that kept up the roof; and nourishment being supplied them by tlie 
milk of an ass, if I remember rl^ht, that was buried under the same 
min.t 

♦ Phil. Trans, vol. iv. p. 250, 

[t ** A remarkable and 'well authenticated case of a woman surviving 
nearly eight days, buried in the snow, without food, has occurred, this 
spring, near Impington, in Cambridgeshire. An account of it has been 
published by Mr. Okes, surgeon, from which we extract the following par- 
ticulars. 
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■ But it 18 not the parts alone that ore thus found tosubskie; trfaole 
mountains have been known totally to disappear. Pliny* tells U8» 
that in his own time the lofty mountain of Cybotus» together with 
the city of Eurites, were swallowed by an earthquake. The sane 
fate, he says, attended Phlegium^ one of the highest mountaiiMi in 
.Ethiopia, which, after one night's concussion, was never .seen more. 
In more modern* times, a Y&ry noted mountain in the Molucca ibr 
lands, known by the name of tJhe Peak, and remarkable for beiD^ 
seen at « very greatdistanoe from sea, was swallowed by an eartb^ 
nfmke; and nothing but a laice was left in the place where it stood* 
Thus, while storms* and tempests are levelled against moufttaim 
above, earthquakes and waters are undermining th^m below* All 
eur histories talk of their destruction ; and very few new ones (if 
we except Mount Genere, and .one or two such- heaps of cinders) 
are produced. If mountains, therefore, were of such great utiUty 
as some philosophers make them to mankind^ it would be a very 
melancholy consideration that Jsuch benefits were diminishing evoy 
day. But the truth is, the valleys are fertilised by .that eaith whi<^ 
is washed from their sides ; and the plains become richer^ in prd* 
portion as the mountains decay 

*•* £IlisnJ»eth Woodcock, aged 43, of a sleoder, delicate make, on ber re- 
turn from Cambridge, on the evening of the Sd of Fe1]ifi\ary, being fatigued 
tind exhausted with running after her horse which had started from her, and 
becoming incapable of proceeding, firom thenptabiietB of her hands aad feet, 
sat down on the ground. At tliat time bat a small quantity of the snow 
had drifted near her, but it began to accumulate very rapidly ; and. when 
Chesterton bells rang at eight o'clock, she was completely enclosed and 
hemmed in by it. To the best of her recollection, she slept very little during 
the first night, or indeed any of the succeeding days or nights, except Fri- 
day the 8th. On the morning of the 8d, the first after her imprisonment, 
observing before her a circular hole in the snow, about two feet in length 
and half a foot in diameter, running obliquely upwards through the mass, 
and closed with a thin covering of ice or snow,- she broke off a branch of a 
bush that was close to her, and with it thrust her hankerehief through tho 
hole, as a signal of distress. 

'-'' In consequence of this, the external air being admitted, she felt herself 
very cold. On the second morning, the hole was again closed up, and con*, 
tinued so till the third day, after which time it remained open. She iieard 
distinctly the ringing of the village bells, noises on the highway,, end even 
the conversation of some gypsies who passed near her, but could not mako 
herself heard. She easily distinguished day and night, and could even read 
an almanack she took from her pocket. The sensation of hunger ceased idi 
most entirely after the first day. — ^Thirst was throughout her predominant 
feeling; and this she had the plentiful means of allaying, by sucking the 
surrounding snow. She felt no gratifieafion from the use of her snuff. On 
Friday the 8tli. when a thaw took place, she felt uncommonly faint and 
languid : her clothes were wet quite through by tlie melted snow : and the 
aperture became enlarged, and tempted her in vain to attempt to disengage 
herself. 

^^ On Sunday the 10th, a little after mid-day, she was discovered. A 
piece of biscuit and a small quantity of brandy were given her, from which 
she found herself greatly recruited ; but she was so much exiiausted, that 
on being lifted into the chaise, she fainted. 

'* Mr. Okeu saw her that day on her way home : he found her hands audi 

* Plin. lib. ii. cap. 93. 
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CHAPTER XIII. 

OF WATER. 

In contemplating nature, we shall oden find the name substances 
possessed of contrary qualities, and producing opposite effects. Air, 
which liquefies one substance, dries up another. That firo whicli is 
seen to bum up the desert, is often found, in other places, to assist 
the luxuriance of vegetation ; and water, whicli, next to (ire, is the 
most fluid substance upon earth, nevertheless gives all other bodies 
their firmness and durability ; so that every element seems to be a 
powerful servant, capable either of good or ill, and only awaiting 
external direction, to become the friend or the enemy of mankind. 
TRese opposite qualities, in tliis substance in paclicular, have not 
failed to excite the admiration and inquiry of the curious. 

That water is the most fluid penetrating body, next to fire, and 
the most difficult to confine, is incontestably proved by a vnriety of 
experiments. A vessel through which water cannot p:iss, may be 
said to retain any thing. It may be objected, indeed, that syrups, 
oils, and honey, leak through some vessels that water caniiDt pass 
through ; but this is far from being the result of the greater tenuity 
and fineness of their parts ; it is owing to Uio rosin wherewith the 
wood of such vessels abounds, which oils and syrups have a power 
of dissolving ; so that these fluids, instead of finding tlicir way, may 
more properly be said to cat their way through the vessels. thnt con- 
tain them. However, water will at last find its way even (lirougli 
these; for it is known to escape through vessels of every siihsianoi', 
glass only excepted. Other bodies may be found to inako tiicir 
way out more readily indeed ; as air, when it finds a vent, will cs. 
cape at once ; and quicksilver, because of its weight, quickly pene- 
trates through whatever chinky vessel confines it : but water, 
though it operates more slowly, yet always finds a more certnin 
issue. As, for instance, it is well known that air will not pas.<; 
through leather; which water will very readily penetrate. Air aiM> 

mriDS sodden, but not very eohl, and her pnl.se did not tndlrat ' the ffreni 
debility which miglit have been ezpecte<l : her legs were cold, and 1i<>r feet 
in a great measure mortifiud. 8he was directed to be p«t into 1>efC witliciut 
delay, and to tal;e some weak broth occasionally, but no strong liquors, and 
iiot to bo brought near the fire. Next day she was aflferted with syniptomsr 
of fever ; her pulso was rising, her face was flushed, and lier breathing short : 
occasioned probably by having taken too much food, and being incommoded 
by the crowd of visitors. Her feet were also In a completu state of niorti* 
fication, he ancles cold and benumbed, and the integuments pulfy. (/loth^( 
wetted with brandy were applied to her feet, some antifebrile remedies and 
a little opium were given her. The mortification, however, proceeded, and 
on the 17th of March, all her toes were remove<i, and both ossa calcis wero 
bare in many parts. On tlie 17th of April, the date of the lust report, the 
sores were free from sloughs, and dimlnisliing daily in size ; lier appetite 
•was become tolerably good, and her health was improving. Notwithstand- 
ing these favourable appearances, we find her death announced in the pub- 
lic prints of Beptember." — Annals, of Medicine, 1T90.] 
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may be retained in a bladder; but water will quickly ooze tbrougff^ 
And those who driye thi$l W thei <greateat degree of precision^ pre- 
tend to say, that it will pass through pores ten times smaller than 
air can do. Be this as it. may, we are very certain that its parts 
are so small that they have been actually driven through the pores 
of gold. This has been proved by the famous Florentine experi- 
ment, in whiqb a quantity of water was shut up in a hollow ball of 
gold, and then prauied with a huge force by screws, during which 
the fluid was seen to ooze out through the pores of the metal, and 
to stand like a dew upon its surface. 

As water is thus penetrating, and its parts thus minute, it may 
easily be supposed that they ent^ into the composition of all bodies, 
vegetable, anima), and fossil. This every chemist's experience con- 
vinces him of; and the mixture is the more obvious, as it can always 
be seperated, by a gentle heat, from those substances with which it 
had been united. Fire, as was said, will penetrate where water can- 
not pass; but then it is not so easily to be seperated. But there is 
scarce any substance from which its water cannot be divorced. The 
parings or filings of lead, tin, and antimony, by distillation, yield 
water plentifully : the hardest stones, sea-salt, nitre, vitriol, and sul- 
phur, are found to consist chiefly of water ; into which they resolve 
by force of fire. *' All birds, beasts and fishes," says Newton, " in- 
sects, trees, and vegetables, with their parts, grow from water ; and, 
by putrefaction, return to' water again." In short, almost every 
substance that we see, owes its texture and firmness to the parts of 
water that mix with its earth ; and, deprived of thb fluid, it becomes 
a mass of shapeless dust and ashes. 

From hence we see, as was above hinted, that this most fluid 
body, when mixed with others, gives them consistency and form. — 
Wacer, by being mixed with earth and ashes, and formed into a 
vessel when baked before the fire becomes a coppel, remarkable for 
this, that it will bear the utmost force of the hottest furnace that art 
can contrive. So the Chinese earth of which porcelain is made, is- 
nothing more than an artificial composition of earth and water united 
by heat; and which a greater degree of heat could easily separate. 
Thus we see a body, extremely fluid of itself, in some measure as- 
swning a new nature, by being united with others; we see a body,, 
whose fluid and dissolving qualities are so obvious, giving consis- 
tence and hardness to all the substances of the earth. 

From considerations of this kind, Thales, and many of the ancient 
philosophers, held that all things were made of water. In order to- 
confirm this opinion, Helmont make an experiment, by divesting a 
quantity of earth of all its oils and salts, and then putting this earth, 
so prepared, into an earthen pot, which nothing but rain-water could 
enter, and planting a willow therein : this vegetable, so planted,, 
grew up to a considerable height and bulk, merely from the acciden- 
tal aspersion of rain-water ; while the earth in which it was planted 
received no sensible diminution. From this experiment he conclud- 
ed, that water was the only nourishment of the vegetable tribe ; and 
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thftt Tegetables being the nourishment of animals, all organifed tub- 
itences, therefore, owed their support and being only to water. 
But this has been said by Woodward to be all a mistake; for he 
■hows, that water being impregnated with earthy partides, u only 
the ooDTeyor of such substances into the pores of vegetables rather 
than anincreaaerof them, by its own bulk: he ahK> shows, that water 
is erer found to aflTord so much less nourishment, in proportion as 
k b purified by distillation. A plant in distilled water will not 
grow so ftst as in water not distilled ; and if the same be distilled 
time or finir times over, the plant will scarcely grow at all, or re- 
-eeive any nourishment from it So that water, as such, does not 
leem the proper nourishment of vegetables, but only the vehicle 
diereofy which contains the nutritious particles, and carries them 
through all parts of the plant Water, in its pure state, may suf- 
fice to extend or swell Uie parts of a plant, but aflbrds vegetable 
matter in a moderate prc^xNtion. 

However this be, it is agreed on all sides, that water, such as we 
find it, is far firom being a pure, simple substance. The most genu- 
ine, we know, is mixed with exhalations and dissolutions of various 
kinds ; and no expedient that has been hitherto discovered is capa-» 
ble of purifying it entirely. If we filter and distil it a thousand 
times, according to Boerhaave, it will still depose a sediment ; and 
by repeating the process, we may evaporate it entirely away, but 
can never totally remove its impurities. Some, however, assert, 
that wattf, properly distilled, will have no sediment ; * and that 'the 
little white speck which is found at the bottom of the still, is a sub- 
stance that enters from without. Kircbcr used to show, in his Mu- 
seum, a phial of water, that had been kept for fifty years hermeti- 
cally sealed ; t during which it had deposed no sediment, but con- 
tinued as transparent as when first it was put in. How far, there- 
fore, it may be brought to a state of purity by distillation, is un- 
kown ; but we very well know, that all such water as we every- 
where see, is a bed in which plants, minerals, and animals, are all 
found confusedly floating together. 

Rain water, which is a fluid of nature^s own distilling, and whidi 
has been raised so high by evaporation, is, nevertl^less, a very 
nixed and impure substance. Exhalations of all kinds, whether 
sahs, sulphurs, or metals, make a part of its substance, and tend to 
increase its weight It we gather the water that falls after a thun- 
der-clap, in a sultry summer's day, and let it settle, we shall find a 
real salt sticking at the bottom. In winter, however, its impure 
mixtures are fewer, but still may be separated by distillation. But 
as to that which is generally caught pouring from the tops of houses, 
it is particulariy foul, being impregnated with the smoke of the 

* Hm*s HUtory of FosiiU. 

t HennetlcaUy teaUng m glasfi veisttl, meaas no more than heatinff the 
manth of the phlai red hot ; and thus, when the glass is become pliant, 
sqaeexing the mouth together with a pair of pincers, and then twisting it 
six or seven tines round, which eifectaally closes it up. 

VOL. I. — ^No. IV. K 



74 HfSTORT OF 

dbinniieB, the vapour of the slates or tiles, and with other impyrilioF 
Aat birds aDd animaU mnyr have deposited there. Besides, though- 
it ^ould be supposed free from* all these, it is mixed with a quaiv- 
tity of au:, which, after being kept for some time, will be seen to- 
separate. 

Spring water, is next in point of purity. This, according to Dr^ 
fialky, is collected frpm^ the air itself;, whiol^ being sated with 
water, and cowing to be oondensed by the evening's. cold, is driraiii 
.agfunjsit the tops of the mountle^nf, where being condensed and eot- 
lected^ it bickle^down; by the sides into the cavities of the earth ; 
Alid Tunning for a -while under-groqnd, bubbles up in fountains upon 
.^ie iplaiq. This haying, made but a phort circulation, has generally 
^ad Do^ long time to^dissolve ,or imbibe any fofeign substances by 
the way; . 

: ;River wa,ter is generally more^ foul than the former. Wherever 
the stream flows,, it receives a tincture from its channel. Plants,, 
^oioeralfs anc( animals^ all contribute- to add to it^ impurities; so* 
Af^ sash .as live at die mouths of great rivers aee generally subject 
:t^ all those disgfders which contaminated and unwholesome water» 
jii:e Icnowo to produce. Of all the river water in the world, that d' 
Ihp lodus and;Uie Thames are said to be. the most lig^t and whols^. 

The niofit impure Isesh water that weknowy is thaf of stagnated 
j^oolfl and lakes, whidi, in* summer, may be more properly coniodered* 
afrajelly of floating insects^ than a collection of wateiv In this^ 
miltions of little reptiles, undisturbed by any cunwnt,. which might 
orosh their fiiaines to pieces, breed and engender. The whole teeme^ 
with shapeless life, and only grows more fruitfuliby increasing pu-- 
tefaotipn. : 

■ Of the purity of all these waters, the lightness, and not the tran* 
iqMHE^cy, ou^t to be the test Water may be extwmely clear 
andl beautiful to the e^ye^ and yet very much impregnated- with mi- 
peral partidesi In fact, sea water i» the most transparent of any,, 
and yet is well known to contain a large mi^eture of salt and bitu- 
fy^9D.. On the contrary, those winters which are lightest, have th& 
fewest dissolutions floating in them; and may therefore be the most 
useful for all (he purposes of life. Qut, after all, though much has 
bp^ said upon this subJ6ct,,and although watera have been weighed 
with great assiduity to determine their degree of salubrity, yet nei- 
ther tfiis, nor their curdling with soap^ nor any other {^ilosophical- 
standard whatsoever, will answer the purposes of true information- 
Experience alone ought to determine the useful or noxious quali- 
ties of every spring; and experience assuresus, that difiecent kinds 
of water are adapted to diflerent constitutions^ An incontestable 
proof of this, are the many medicinal springs throughout the world,, 
whose peculiar benefits are known to the natives of their respective 
eountries. These are of various kinds, according to the diflerent 
minerals with which they are impregnated ; hot, saline, sulphureous^ 
bituminous, and oily. But the accdunt of these will come most 



praperiy under diat of the several minerab by which they are pro- 
<hicecL 

Ailer ally therefore^ we must be contented with but an impure 
mixture for our daily beTerage ; and yet, perhapa, this very mix- 
tore may oiflen be more serviceable to our health than that of a 
purer kind. We know that it is so with refrord to vegetables ; atid 
why not also» in general, to man f Be this as it will, if we are de» 
sirous of having water in its greatest purity, we are ordered, by the 
curious in this articular, to distil it from snow, gathered upon the 
tops of the highest mountains, and to take none but the outer and 
superficial part thereof. This we must be satisfied to call pure 
water ; but even this u far short of the pure unmixed philosopbical 
element, which, in reality, in nowhere to be found.* 

As water is thus mixed with foreign matter, and often the rep(^ 
sitoiy of roinui^ animals, or vegetable seeds, we need not be suiv 
prised that, when carried to sea, it is always found to putrefy. But 
we must not suppose that it is the element itself which thus grows 
putrid and offensive, but the substances with which it is impregi>' 
nated. It is true, the utmost precautions are taken to destroy all 
vegetable and animal substances that may have previously been 
lodged in it, by boilmg; but, notwithstanding this, there are some- 
that will still survive the operation ; and others, that find their way 
during the lime of its stowage. Seamen, therefore, assure us, that 
4heir water is generally found to putrefy twice at least, and some- 
times three times, in a long voyage. In about a month after it has 
l»een at sea, when the bung is taken out of the cask, it sends up a 
iioisome and dangerous vapour, which woiikl take fire upon the ap- 
plication of a candle.f The whole body of the water then is found 
replete with little worm-like insects, that float with great briskness 
through all its parts. These genemdly Hve for about a couple of 
days; and then dying, by depositing their spoils, for a whiie in* 
•crease the putrefaction. After a time, the heavier parts of these 
sinking to the bottom, the lighter float, in a scum, at the top; and 
this is what the mariners call the waters purging itself. There are ' 
still, however, another race of insects, which are bred, very pro- 
bably, from the spoils of the former ; and produce, after some time, 
aimilar a^qpearances : these dying, the water is then thought to change 
no more. However, it very -often happens, especially in hot cli<« 
mates* that nothing can drive these nauseous insects from the idiip's 
store of wat^. They often increase to a very disagreeable and 
frightful size, so as to deter the mariner, though parching with thirst, 
Irom tasting that cup which they have contaminated. 

{* Water was, till mmlern times, considered as an elementary or simple 
substance ; but it is now known to consist of a mixture of oxygen or vital 
air, and hydrogen or inflammable air. Nine parts by weight of water con- 
sist of eight oxygen and one hydrogen. — Charcoal possesses many unexpect- 
ed properties, and among others, that of preserTing water from corruption, 
and of purifying it after it has been corrupted.] 

i Phil. Trans, vol. v. part ii. p. 71. 
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Tluf water, as thus described^ therefore, is a very differenl fluid- 
from that simple elementary substance upon which philosophical . 
theories have been founded ; and concerning the nature of which 
there hare been so many disputes. Elementary water is no way 
compounded ; but is without taste^ smell, or colour ; and innpable 
of bong discerned by any of the senses, exc^ the touch. This b 
the famous dissolvent of the chemists, into which, as they have- 
boasted, they can reduce all bodies ; and which makes up all other 
substances, only by putting on a diflbrent disguise. In some forms, 
it is fluid, transparent, and evasive of the touch; in others, harilf 
firm, and elastic In some it is stiffened by cold ; in others diisolved 
by fire. According to them, it only assumes external shapes firom 
accidental causes ; but the mountain is as much a body of water as 
the cake of ice that melts on its brow; and even the philosopher 
himself is composed of the same materiab with the cloud or meteor 
which he contemplates. 

Speculation seldom rests where it begins. Others, disallowing 
the universality of this substance* will not allow that in a state of 
nature there is any such thing as water at all. What assumes the 
appearance, say they, is nothing more than melted ice. Ice is the 
real element of nature's making; and when found in a stale of 
fluidity, it is then in a state of violence. All substances are na- 
turally hard ; but some more readily melt ^^th heat than others.^* 
It requires a great heat to melt iron ; a nnaller heat will melt cop- 
per : silver, gold, tin, and lead, melt with smaller still ; ice, which is 
a body like the rest, melts with a very moderate warmth; and 
quicksilver melts with the smallest warmth of all. Water, there* 
fore, is but ice kept in continual fusion ; and still returning to its 
former state, when the heat is taken away. — ^Between these oppo- 
site opinions, the controversy has been carried on with great ar- 
dour, and much has been written on both sides ; and yet, when we 
come to examine the debate, it will probably terminate in this ques^ 
tion, whether cold or heat first began their operations upon water? 
This is a fact of very little importance, if known ; and what is more» 
it is a fact we can never know^ 

Indeed, if we examine into the operadons of cold and heat upon 
water, we shall find that they produce somewhat similar effects.— 
Water dilates in its bulk, by heat, to a very considerable degree ; 
and what is more extraordinary, it is likewise dilated by cold in the 
same nianner* 

■ If water be placed over a fire, it grows gradually larger in bulk, 
as it becomes hot, until it begins to boil ; after which no art can 
either increase its bulk, or its heat. By increasing the fire, indeed, 
it may be more quickly evaporated away ; hut its heat and its bulk 
still continue the saine. By the expanding of this fluid by heat, 
philosophers have found a way to d^rmine the warmth or the cold- 
ness of other bodies; for if put into a glass tube, by its swelling and 
rising it shows the quantity of heat in the body to which it is ap- 
plied ; and by its contracting and sinking, it tiiows the absence of 
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liiB tune. Inslead of udng wator in thit iDftmiiieDt* which ii called 
« Uicnnoiiieler» they now make use of afHrit of .wine, which m not 
apt to fireexe, and which is endued even with a greater ezpamion 
fay heat than water. The instnmieni consiitf of nothing more than 
a hoUow ball of glaiB, with a long tube growing out of it. Thit be- 
ing partly filled with spirits of wine, tinctured red» so as to be seen 
when it rises, the ball is phinged into boiling water, which making, 
the spirit within expand and rise in the tube, the water marks the 
greatest height to which it ascends : at this point the tube is to be 
broken off, and then hermetically sealed, by melting the glass with 
a Uow-pipe: a scale being placed by the side, completes the ther-. 
mometer. Now as the fluid expands or condenses with heat or cold, 
it will rise and fall in the tube in proportkm ; and the degree 
or quantity of the ascent or descent will be seen in the scale. 

No fire, as was sakl,'can make water hotter, after it begins to 
boiL We can therefore, at any time be sure of an equable certaki 
heat ; which is that of boiling water, which is invariably the same* 
The certainty of such a heat is not less useful than the instrument 
that measores it. It affords a standard fixed degree of heat oyer 
Che whole world ; boiling water being as hot in Greenland as upon 
the coasts of Ckiinea. One fire is more intense than another; of 
heat there are various degrees; but bdling water is a heat eveiy* 
where the same, and easily procurable. 

Ab heat thus expands water, so cold, when it is violent enough to 
freena the same, produces exa^y the same eflect, and expands it 
likewiae. Thus water is acted upon in the same manner by two 
epposiie qualities; being dilated by both. As a proof that it is 
wited by cold, we have only to observe the ice floating on the 
snrfiioe of a pond, which it wouM not do were it not dilated, and 
grown more bulky, by freezing, than the water which remains un- 
froce. Bfr. Boyle, however, put the matter past a doubt, by a va^ 
riety of experiments. Having poured a proper quantity of water 
into a strong earthen vessel, be exposed it, uncovered, to the open 
air, in frosty nights ; and observea, that continually the ice reached 
higher than the water before it was froien. He filled also a tube 
with water, and stopped both ends with wax: the water, when 
firozen, was found to push out the stopples from both ends ; and a 
rod of ice appeared at each end of the tube, which showed how 
much it was swollen by the cold within.* 

From hence, therefore, we may be very certain of the cold's di- 
lating of the water ; and experience also shows, that the force of 
this expansion has been found as great as any which heat has been 
found to produce. The touch-hole of a strong gun-barrel being 
stopped, and a plug of iron forcibly driven into the muzzle, after 
the barrel had been filled with wat^, it was placed in a mixture of 
iceandsah; the plug, though soldered to the barrel, at first gave 
way, but being fixed in more firmly, within a quarter of an hour 

* Boyle, vol. i. p. 010. 
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the gmi barrel bursl with a load noise, and Uevup the cover of the* 
box wherein it lay. Such is its force in an ovdiaary experiaieiil.i-— 
But it has been known to burst cannons, filled with water, and thea 
left to freeze ; for the cold congealing the water, and the ice sweH* 
ing, it became irresistible. The bursting of rocks, by frost, iMA 
is fi^uent in the northern climates, and is sometimes seen in our 
own, IS an equal proof of the expansion of omgealed water; Ibr 
having, by some means, insbuated itself into the body of the rock, 
it has remained there till the cold was sufficient to afiectit by conge- 
lation. But when once frozen, no obstacle is able to confine it from 
dilating ; and if it cannot otherwise find room, the rock nmst bunH 
asunder. 

This alteration in the bulk of water might have served as a proof- 
that it was capable of being compressed into a narrower space than 
it occupied before ; but, till of late, water was held to be incom- 
pressible. The general opinion was, that no art whatsoever could 
squeeze it into a narrower compass ; that no power on earth, for 
instance, could force a pint of wat^ into a vessel that held a hair's- 
breadth less than a pint And this, said they, appears from the 
famous Florentine experiment ; where the water, rather than suflbr 
oom[H%ssure, was seen to ooze through the pores of the solid BMtal, 
and at length, making a cleft in the side, spun out with great ve* 
hemence. But later trials have proved that water is very com- 
pressible, and partakes of that elasticity whidi every other body 
possesses in some degree. Indeed, had not mankind been dazzled 
by the brilliancy of one inconclusive experiment, there were numer- 
ous reasons to convince them of its having the same properties with 
other substances. Ice, which is water in another state, is very 
elastic. . A stone flung slantingly along the surface of a pond, 
bounds ft'om the water several times; which shows it to be elastic 
also. But the trials of Mr. Canton have put this past all doubt ; 
which being somewhat similar to those of the great Boyle, who 
pressed it with weights properly applied, carried sufficient convic- 
tion. 

What has been hitherto related, is chiefly applicable to the ele- 
ments of water alone ; but its fluidity is a property that it possesses 
in common with several other substances, in other respects greatly 
differing from it. That quality which gives rise to the definition of 
a fluid, namely, that its parts are in a continual intestine motion, 
seems extremely applicable to water. What the shapes of those 
parts are, it would be vain to attempt to discover ; every trial only 
shows the futility of the attempt : all we find is, that they are ex- 
tremely minute ; and that they roll over each other with the greatest 
ease. Some, indeed, from this property alone, have not hesitated 
to pronounce them globular ; and we have in all our hydrostatical 
books, pictures of these little globes in a state of sliding and rolling 
over each other. But all this is merely the work of imagination; 
we know that substances of any kind, reduced very small, assume a 
fluid appearance, somewhat resembhng that of water. Mr. Boyle, 
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afler finely jpowdering and lifUng a little dry powderof plaiter of 
Paria, put It in a vessel over the fire, where it soon began to boil 
like watery exhibiting all the motions and appearance of a boiling 
liquor. Although but a powder, the parts of which we know are 
Tory diflferent from each other, and just as accident has formed them, 
yet it heaved in great waves, like water. Upon agitation, a heavy 
body will sink lo the bottom, and a light one emerge to the top.-* 
Thm is no reasoiH then, to suppose the figure of the parts of water 
round, since we see their fluidity very well imitated by a compo* 
sition^ the parts of which are of various forms and siies. The shape 
of the parts of water, therefore, we must be content to continue igu 
Borant of. All we know is, that earth, air, and fire, conduce to ae- 
purate the parts from each other. 

Earthy substances divide the parts from each other, and keep 
Aem asunder. This division mhy be so great, that the water will 
entirely lose its fluidity thereby. Mud, potter's clay, and dried 
bricks, are but so many difiereat combinations of earth and water; 
each substance in which the parts of water are most separated from 
each other, appearing to be the most dry. In some substances, in* 
deed, where the parts of water are greatly divided, as in porcelain, 
lor instance, it is no easy matter to recover and bring them together 
again ; but they continue in a manner fixed and united to the ma*- 
nufactured clay. This circumstance led Dr. Cheney into a very 
peculiar strain of thinking. Be suspected that the quantity of water, 
OD the surface of the earth, was daily decreasing. For, says he, 
•ome parts of it are continually joined to vegetable, animal, wad 
mineral substances, which no art can again recover. United with 
these, the water loses its fluidity; for if, continues he, we separate e 
few particles of any fluid, and fasten them to a solid body, or keep 
Ihem asunder, they will be fluid no longer. To produce fluidity, a 
considerable number of such particles are re(|uired ; but here they 
are dose, and destitute of their natural properties. Thus, according 
to him the world is growing every day harder and harder, and the 
earth firmer and firmer ; and there may come a time w}ien every 
object around us may be stifleoed in universal frigidity ! However, 
we have causes enough of anxiety in this world already, not to add 
this preposterous concern to the number. 

That air also contributes to divide the parts of water, we can 
liave no manner of doubt ; some have even disputed whether water 
be not capable of being turned into air. However, though this can-^ 
not be allowed, it must be granted, that it may be turned into a 
substance which greatly resembles air, (as we have seen in the ex- 
periment of the seolipile,) with all its properties ; except that by cold, 
this new-made air may be condensed agam into water. 

But of all the substances which tend to divide the parts of water, 
fire it the most powerful. Water, when heated into steam, acquires 
audi force, and the parts of it tend to fly off from each other with 
•ndi violence, that noearthlv substance we know of is strong enough 
toconfine them. A single d rop of water converted into steam, lus 



beeAfiNind capable of raising a weight of twientj tons; and wouM 
have raised twenty thousand, were the vessel confining it sufficiently 
strong, and the fire below increased in proportion. 

From this easy yielding of its parts to external pressure, arises the 
art of determining the specific gravity of bodies by plunging them 
in water ; with many other useful discoveries in that part of natural 
philosophy called hydrostatics* The laws of this science, nduch Ar- 
chimedes began, and Pascal, with some other of the moderns, faaye 
much improved, rather belongs to experimental than to natural 
history, However, I will take leave to mention some of the nioaC 
striking paradoxes in this branch c^ science, which are as weU con* 
firmed hy experiment, as rendered universal by theory. It would 
indeed, be unpardonable, while discoursing on the properties of 
water, to omit giving some account of the manner in whidi it sus- 
tams such immense bulks as we see floating upon its soft and yield- 
ing surface ; how some bodies that are known to sink at one time, 
swim with ease, if their sinrface be enlarged; how the heaviest body, 
even gold itself, may be made to swim upon water ; and how the 
•lightest, such as cork, shall remain sunk at the bottom: how the 
pouring in of a single quart of water will burst a hogshead hooped 
with iron ; and how it ascends m pipes from the valley, to travel 
over the moimtains : these are circumstances that are at first sur- 
prising ; but, upon a slight consideration, lose their wonder. 

* In order to conceive the manner in which all these wonders i^ 
^fected, we must begin by observing that water is possessed of an 
invariable property, which has not lutherto been mentioned ; that 
of always keeping its surface level and even. Winds, indeed, may 
raise it into waves, or art spurt it up in fountains ; but ever when 
left to itself, it sinks into a smooth even surface, of which no part is 
higher than another. If I should pour water, for instance, into the 
arm of a pipe of the shape of the letter U, the fluid would rise in 
the other arm just to the same height ; because, otherwise, it would 
not find its level, which it invariably maintains. A pipe, bending 
from one hill down into the valley, and rising by another, may be 
considered as a tube of this kind, in which the water, sinking in one 
arm, rises to maintain its level in the other. Upon this principle all 
water-pipes depend ; which can never raise the water higher than 
the fountain from which they proceed. 

Again let us suppose, for a moment, that the arms of the pipe 
already mentioned may be made long or short at pleasure ; and let 
us still further suppose, that there is some obstacle at the bottom of 
it, which ];N*events the water poured into one arm from rising in the 
other. Now it is evident, that this obstacle at the bottom will sus« 
tain a pressure from the water in one arm, equal to what would 
make it rise in the other ; and this pressure will be great, in pro- 
portion as the arm filled with water is tall. We may, therefore, 

* In the above sketch, the maimer of demonstrating used by Monsieur 
D*Alembert is made use of as the most obvious, and the most satisfactory. 
Vtd^ Bssai sur, &c. 
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generally conclude^ that the bottom of every vefisel is pressed by a 
force, in proportion to the height of the water in that vessel. For 
instance, if the vessel filled with water be forty feet high, the bot* 
torn of tliat vessel will sustain such a pressure as would raise the 
flame water forty feet high, which is very great. From hence we 
aee how extremely apt our pipes that convey water to tlie city are 
Co burst ; for, descending from a hill of more than forty feet high, 
they are pressed by the water contained in them, with a force equal 
to what would raise it to more than forty feet high ; and that tliis 
k aometimes able to burst a wooden pipe, we can have no room to 
doubt of. 

Still recurring to our pipe, let us suppose one of its arms ten 
times as thick as the other : this will produce no effect whatsoever 
upon the obstacle below which we supposed to hinder its rise in the 
other arm ; because, how thick soever the pipe may be, its contents 
would only rise to its own level ; and it will, therefore, press the 
obstacle with a force equal thereto. We may, therefore, univer* 
aally conclude, that the bottom of a vessel is pressed by its water, 
not as it is broad or narrow, but in proportion as it is high. Thus 
the water contained in a vessel not thicker than my finger, presses 
its bottom as forcibly as the water contained in a hogshead of an 
equal height; and if we made holes into the bottoms of both, the 
water would burst out as forceful from the one as the other. Hence 
we may, with great ease, burst a hoj^shead with a single quart of 
water ; and it has been oflen done. We have only,* for this, to 
place a hogshead on one end, filled with water ; wc then bore a hole 
IB its top, uito which we plant a narrow tin pipe, of about thirty 
feet high : by pouring a quart of water into this, at the top, as it 
continues to rise higher m the pipe, it will press more forcibly on 
the bottom and sides of the hogshead beluw, and at last burst it. 

Still returning to our simple instrument of demonstration. If wo 
auppose the obstacle at the bottom of the pipe to be moveable, so 
as that the force of the water can push it up into the other arm ; such 
e body as quicksilver, for instance ; here it is evident, that the weight 
of wafer weighing down upon this quicksilver in one arm, will at last 
press it up in the other arm, and will continue to press it upward, 
until the fluid in both arms be upon a par. So that here we actually 
aee quicksilver, the heaviest substance in the world, except platina 
and gold, floating upon water, which is but a very light substance. 

When we see water thus capable of sustaining quicksilver, we 
need not be surprised that it is capable of floating much lighter lub- 
atanoes, ships, animab, or timber. When any thing floats upon 
water, we always see that a part of it sinks in the same. A cork, 
a ship, a buoy, each buries itself a bed on the surface of the water; 
thii bed may be considered as so much water displaced ; the water 
will, therefore, lose so much of its own weight as is equal to the 
weight of that bed of water which it displaces. If the body be 

• Nollet's Lectures. 
VOL. I.— No. IV. L 
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hedvidr than a similar bulk of water, it will sink ; if lig^hter, it will 
swim. Universally, therefore, a bodj plunged in water, loses as 
much of its weight as is equal to the weight of a bodyof water of its 
own bulk. Some light bodies, therefore, such as cork, lose nmch 
of their weight, and therefore swim ; other more ponderous bodies 
sink, because they ate. heavier than their bulk of water. 

Upon this simple theorem entirely depends the art of weighing 
metals hydrostatically. I have a guinea, for instance, and desire to 
know whether it be pure gold: I have weighed it in the usual way 
with another guinea, and find it exactly of Uie same weight, but stiU 
I have some suspicion, from its greater bulk, that it is not pure. In 
erder to determine this,. I have nothing, more to do than to weigh it 
m water with that same giiinea that I know to be good, and of ths 
same weight, and this will instantly show the difference ; for the true 
jponderous metal will sink, and the false bulky one will be sustained 
111 proportion to the greatness of its surface. Those whose business 
it is to examine the purity of metals,, have a balance made for tUs 
purpose, by which they can precisely dietermine which is most pen- 
derous, or, as it is expressed,, which has* the greatest specify gravity. 
Seventy-one pounds and » half of quicksilver is found to be equal in 
bulk to a hundred' pound weight of gold. In the same proportion^ 
sixty of lead, fifty-four of silver, forty-seven of copper, forty-five of 
brass, forty-two of iron, and thirty-nine of tin, are each equal to a^ 
hundred pounds of the same most ponderous of all metals. 

This method of precisely detenmining the purity of gold, by weigh- 
ing in water, was first discovered by Archimedes, to whom mankind 
have been indebted for many useful discoveries. Hiero, king of 
Sicily, having sent a cectain quantity of gold lo be made into a crown^ 
the workman, it seems, kept » part for liis own use, and supplied the^ 
deficiency with a baser metal. His fraud was suspected by the king,, 
but could not be detected, till, applying to Archimedes, he weighed 
the crown in water, and by this method informed the king of the- 
quantity of gold which was taken away. 

It has been said, that all fluids endeavour to preserve their level ;. 
and likewise, that a body pressing on the surface, tended to destroy 
that level. From hence it will easily be inferred, that the deeper 
any body sinks, the greater will be the resistance of the depressed 
fluid beneath. It will be asked, therefore, as the resistance incre^se^^ 
in proportion as the body descends, how comes the body, afler it is 
got a certain way, to sink at all ? The answer is obvious : From the^ 
fluid above pressing it down with almost as great a force as the fluid 
beneath presses it up. Take away, by any art, the pressure of the 
fluid from above, and let only the resistance of the fluid from below 
be suffered to act, and after the body is gone down very deep, the- 
Kesistance will^ be* insuperable. To give an instance : a small hole 
opens in the bottom of a ship at sea, forty feet, we will suppose, be- 
low the surface of the water; through this the water bursts up with 
great violence ; f" attempt to stop it with niy hand, but it pushes the* 
hand violently away. Here the hand is, in fact, a body attempting 
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to »nk upon water, ai a depth of forty feet, with the pressure from 
above takeo away. The water, therefore, will overcome my strength, 
and will cootioue to bunt in till it has got to its level : if I should 
then dive into the hold, and clap my hand upon the opening as, be- 
ibre, I riioold perceive no force acting against roy hand at all, for 
the water above presses the hand as much down against the hole, as 
the water without presses it upward. For this reason, also, when we 
dive to the bottom of the water, we sustain a very great pressure 
firom aboive, it is true, bot it is counteracted by the pressure Xrom 
bekw; and the whole acting uniformly on the surface of the boJy^ 
wnqps ua close romid without injury. 

As I have deviated thus far, I will just mention one or two proK 
pertiea more, which water, and all such like ^uida, is found to pos* 
aesa. And first, their ascending in vessels which are emptied of 
air, aa in our common pumps for instance. The air, however, being 
the agent in this case, we must previously examine its propertieq^ 
Iwfore we undertake the explanation. The other property to be 
mentioned is, that of their ascending in small capillary tubes. This 
is oneof the most extraordinary and inscrutable appearances in na* 
lore. Glass tubes may be drawn, by means of a lamp, as fine as a 
hair; still preserving their hollow within. If one of these be pUoted 
an a vessd of water, or spirit of urine, the liquor will immediately be 
mten to ascend ; and it will rise higher, in proportion as the tube is 
saaaller ; a foot, two feet, and more. How ^does this come to pass*f 
Js the air the cause P No« the liquor rises, although the air bo 
tdcen away. Is attraction the cause:? No : for quicksilver docs 
not aacend, which it otherwise would. Many have been the theories 
«of experimental piiilosophers to explain tliis property. Such as are 
4ond of travelling in the regions of 'conjecture, roayuconsuk Hawksbecu 
Morgan, Jurin, or Watson, who have examined the subject with 
^reat minuteness. Hitherto, however, nothing but doubts instead 
io( knowledge have been the result of their inquiries. It will not, 
thereibre, become us to enter into the minuteness of the inquiry., 
when we have so many greater wonders to call our atteoiioo 
away. 



CHAPTER XIV. 

OF THE ORIOIN OF RIVERS. 

*^ The sun ariseth, -and the sun goeth down, -and panta ibrthe 
fdace from whence he arasa All thinga are filled with labour, and 
man cannot utter it. All riversrun into the sea, yet the sea is not 
iuU. Unto the place whence the rivers com^ thither they return 
again. The ey« is net satisfied with seang, nor the ear with hear- 
ang.."^ Thus speaks the wisest of the Jews; and at so eao-ly a 

* Ecclesiastes, chap. i. ver. 6, 7, 8. 
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period was the curiosity of man employed in observing these great 
circulations of nature. Every eye attempted to explain those ap« 
pearances ; and evpry philo80{^r who has long thought upon the 
subject, seems to give a peculiar solution. The inquiry whenod' 
riverS| are produced ; whence they derive those unceasing stores of 
water/ which continually enrich the world with fertility and verdure; 
has been variously considered, and divided the opinions of mankioil 
more than any other topic in natural history. 

In this contest, the various champions may be classed under two 
leaders, M • de la Hire, who contends that rivers must be supplied 
from the sea, strained through the pores of the earth; and Dr. Hal* 
]ey, who has endeavoured to demonstrate, that the clouds alone are 
sufficient for the supply. Both sides have brought in mathematics 
to their aid; and have shown, that long and laborious calcula- 
tiohs can at any time be made, to obscure both sides of the ques* 
tion. 

De la Hire^ begins his proofs, that rain water evaporated from 
the sea is sufficient for the production of rivers, by showing, thai 
rain never penetrates the surface of the earth above sixteen indiea. 
From thence he infers, that it is impossible for it, in many cases, to 
sink so as to be found at such considerable depths below. Rain 
water, he grants, is often seen to mix with rivers, and to swell their 
currents ; but a much greater part of it evaporates. In fact, con- 
tinues he, if we suppose the earth every- where covered with waler^ 
evapcHration alone would be sufficient to carry off two feet nme 
inches of it in a year : and yet we very well know, that scarcely 
nineteen inches of rain water falls in that time ; so that evaporation 
would carry off a much greater quantity than is ever known to des* 
cend. The small quantity of rain water that fails b therefore but 
barely sufficient for the purposes of vegetation. Two leaves of a 
fig-tree have been found, by experiment, to imbibe from the earth,, 
in live hours and a half, two ounces of water. This implies the 
great quantity of fluid that must be exhausted in the maintenance 
of one single plant. Add to this, that the waters of the river Run- 
gis will, by calculation, rise to fifty inches; and the whole couDlry 
from whence they are supplied never receives fifty inches in the year 
by rain. Besides, this, there ai*e many salt springs, which are known 
to proceed immediately from the sea, and are subject to its flux and 
reflux. In short, wherever we dig beneath the surface of the earth, 
except in a very few instances, water is to be found ; and it is by 
this subterraneous water that springs and rivers, nay, a great part 
of vegetation itself, is supported. It is .this subterraneous water,, 
]which is raised into steam by the internal heat of the earth, thatfeedy 
plants. It is this subterraneous water, that distils through its inter<» 
stices.; and there cooling,, forms fountains. It is this that, by the 
addition of rains, is increased intorivars, and pours pleiXty over thQ 
^hole eavth. 

* Hist, de I'Acad. 1713. p. 6(5. 
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On tlie ocber skb of the quettioti* it is asericd, tliot tlie vapoura 
wiiicfa are exhaled from the sea, and driveii by the winds upon land, 
aie more than aiifficieot to supply not only plants iirith moisture, 
but also to furnish a sufficiency of water to the greatest riven.— 
For Ibis purpose, an estimate has been made of the quantity of water 
ediptied at the mouths of the greatest rivers, and of the quantity ilso 
wised from the sea by evaporation ; and it has been found, thatttie 
latter by ftr exceeds the former* This calculation was made by 
M. Mariotte. By liim it was found, upon receiving such rain as feU 
IB «r year in a proper vessel fitted for Uiat purpose, that, one year 
with another, (here might fall about twenty inches of water upon the 
surfiwe of the earth throughout Europe. It was also computed, 
that the river Seine, -from its source to the city of Paris, might cover 
ain extent of ground, that would supply it annually with above seven 
billions of cubic feet of this water, formed by evaporation. But, 
upon computing the quantity which passed through tlie arches of 
one of its bridges in a year, it was found to amount only to two 
hundred and eighty millions of cubic feet, which is not above the 
sixth part of the former number. Hence, therefore, it appears, tlmt 
this rtver may receive a supply brought to it by the evaporated wa« 
ten of the sea, six times greater than what it gives back to the sea 
by its current; and, therefore, evaporation is more than sufficient 
ifar. maintaining the greatest rivers, and snpplying the purposes abw 
of veg^ation. 

In this manner, the sea supplies sufficient humidity to the air for 
famishing the earth with all necessary moisture. One part of its 
vapours fall upon its own bosom, before tliey arrive upon land.— - 
Another part is arrested by tlie sides of mountains, and is compel- 
led, by the rising stream of air, to mount upward towards the sum- 
mits. Here it is presently precipi^ted, dripping down by the cran- 
nies of the stone. In some places, entering into the caverns of tlie 
mountain, it gathers in those receptacles, which being oncu filled, alt 
the rest overflows ; and breaking out by the sides of the hills, forms 
single springs. Many of these run down by the valleys or guts be- 
tween the ridges of the mountain, and, uniting, form little rivulets 
or brooks ; many of these meeting in one common valley, and gain- 
ing the plain ground, being grown less rapid, become a river ; and 
many of these uniting, make such vast bodies of water as the Rhine^ 
Rhone, and the Danube. 

There is still a third part, which falls upon the lower grounds, 
and furnishes planUi with their wonted supply. But the circulation 
does not rest even here; for it is again exhaled into vapour by the 
action of the sun, and, afterwards returned to that great mass of 
waters whence it first arose. This, adds l>r. Halley, seems the most 
reasonable hypothesis ; and much more likely to be true than that 
of those who derive all springs from the filtering of the sea waters 
through certain imaginary tubes or passages within the eurlli ; since 

* Phil. Trans, vol. ii. p. 128. 
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itift well knolfiiy that the greatest riven have their tnoel oopioas 
foantains the most remote from the see.* 

, This seems. the most general opinion; and yet, after all, it is stiU 
pressed with great difficulties, and there is still room to look out for 
a better theory. The perpetuity of many springs, which always 
yield the same quantity, when the least rain or vapour is afforded, 
as well as when the greatest, is a strong objection. Derhamt men- 
tions a spring at Upminster, whidi he could never perceive by his 
eye to be diminished in the greatest droughts, even when all the 
ponds in the country, as well as an adjoining brook, have been dry 
for several months together. In the rainy seasons, also, it was never 
overflowed ; except sometimes, perhaps ibr an hour or so, upon the 
immission of the external rains. He, therefore, justly enough con* 
chides, thai had this spring its origin from rain or vapour, there would 
be foimd an increase or decrease of its water, corresponding to the 
causes of its production. 

Thus the reader, after having been tossed from one hypothesis to 
another, must at last be contented to settle in conscious ignorance* 
All that has been written upon this subject, affords him rather some- 
thing to say, than something to thmk ; something rather for othem 
than for himself. Vareniiis, indeed, although he is at a loss for tte 
origin of rivers, is by no means so as to their formation. He is 
pretty positive that all rivers are artificial. He boldly asserts, that 
their channels have been originally formed by the industry of maiu 
His reasons are, that when a new spring breaks forth, the water does 
not make itself a new channel, but spreads over the adjjacent land* 
Thus, says he, men are obliged to direct its course, or otherwise iia« 
ture would never have found one. He enumerates many rivers^ 
that are certainly known, from history, to have been dug by men. 
He alleges, that no salt water rivers are found, because men did not 
want salt water ; and as for salt, that was procurable at a less ex- 
pense than, digging a river for it. However, it costs a speculative 
man but a small expense of thinking to form such an hypothesis — 
It may, perhaps, engross the reader's patience to detain him longer 
upon it. 

Nevertheless, though philosophy be thus ignorant as to the pro- 
duction of rivers, yet the laws of their motion, and the nature of their 
currents, have been very well explained. The Italians have parti- 
cularly distinguished themselves in this respect, and it is chiefly to 
them that we are indebted for the improvement, j; 

All rivers have their source either in mountains or elevated lakes ; 
and it is in their descent from thqse, that they acquire that velocity 
which maintains their future current. At first their course is gene- 
rally rapid and headlong ; but it is retarded in its journey by the 
continual friction against its banks, by the many obstacles it meets 

* Phil. Trans, vol. ii. p. 128. 

+ Derham, Physico-Theol. 

X S. Guglielmini delU Naturs de Fiami, passim. 



THE KARTH. 87 

to divert its stream, snd by the plains generaHy beGoming more 
isyel ash approaches towards the sea. 

If this acquired Telocity be quite spent, and the plain througb 
which the river passes is entirely level, it will, notwithstanding, still 
continoe to run from the perpendicular pressure of the water, iHiich 
is always in exact proportion to tlie depth. This perpendicular pres* 
■ore is nothing more than the weight of the upper waters pressii^ 
the lower oat of their pfaices, and consequently driving them forward; 
as they cannot recede against the stream. As this pressure is greatF* 
est in the deepest parts of tlie river, so we generally find the middle 
ef the stream the most rapid ; both because it has the greatest motion 
thn communicated by the pressure, and the fewest obstructions fron 
the banks on either side. 

Rivers thus set into motion are almost always found to make their 
ewn beds. Where they find the bed elevated, they wear its^sufab 
alanoe away, and deposit the sediment in the next hollow, so as in 
lime to make the bottom of their channels even On the other hand, 
Ihe water is continually gnawing and eating away the banks on each 
side ; and this with more force as the current happens to strike more 
directly against tiiem. By these means it always has a tendency to 
lender th^ more straight and paralled to its own course. Thus it 
continues to rectify its banks, and enlarge its bed, and, consequent- 
ly, to diminish the force of its stream, till there becomes an equili- 
brium between the force of the water and the resistance of its banks^ 
npon which both will remain without any further mutation. And it 
is happy for man that bounds are thus put to the erosion of the earth 
by water; and that we find all rivers only dig and widen themselves 
but to a certain degree.* 

In those plains f and large valleys where great rivers flow, the 
bed of the river is usually lower than any part of the valley. But 
k often happens that the surface of the water is higher than many of 
the grounds that are adjacent to the banks of the stream. If, after 
inundations, we take a view of some rivers, we shall find their banks 
appear above water, at a time that all the adjacent valley is over- 
flown. This proceeds firom Uie firequent deposition of mud, and such 
like substances, upon the banks, by the rivers frequently overflow- 
ing ; and thus, by degrees, they become elevated above the plain ; 
and the water is often seen higher alsa 

Rivers, as every body has seen, are always broadest at the mouth, 
and grow narrower towards Uieir source. But what is less known, 
and probably more deserving curiosity, is, that tliey run in a more 
direct channel as they Immediately leave their sources, and that then: 
sinuosities and turnings become more numerous as they proceed. 
It is a certain sign among the savages of North America, that they 
are near the sea, when they find the rivers winding, and every now 
and then changing their direction. And this is even now become an 

* Guglielmini deila Natura de Fiuini, passim, 
t BaffoB. De Fleuves, passim, vol. ii. 
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indicatiod to . the Europeans themselves, in their journeys, thftofjfi 
those trackless forests. As those sinuosities^ therefore, increase .a« 
the river approaches the sea, it is not to be wondered at that they 
sometimes divide, and. thus disembogue by different channels. The 
Danube disembogues into the. Euxine bj seven mouths; the Nile by 
the same number; and the Wolga, by seventy. 

The currents * of rivers are to be estimated very differently from 
the manner in which those writers who have given us mathematical 
theories on this subject, represent them. They found their calcula- 
tions upon the surface being a perfect plain, from one bank U> the 
other : but this is not the actual state of nature; for rivers, in gene- 
ral, rise in the middle ; and this convexity is greatest in proportioD 
as the rapidity of the stream is greater. Any person, to be convinc- 
ed of this, need only lay his eye as nearly as he can on a level with 
the stream^.and looking,acro6s to the opposite bank, he will perceive 
the river in the midst to be elevated considerably above what it is at 
the edges. This rising in some rivers is oflen found to be three feet 
high; and is ever increased, in proportion to the rapidity of the 
stream. In this case, the water in the midst of a current loses a part 
of its weight, from the velocity of its motion while that at the sides^ 
ibr the contrary reason, sinks lower. It sometimes however happens, 
that tliis appearance is reversed-; for when tides are found to flow up 
with violence against the natural current of the water, the greatest 
rapidity is then found at the sides of the river, as the water there 
leasts resists the in /lux from the sea. On those occasions, therefore, 
the river presents a concave rather than a convex surface ; and as 
in the former case the middle waters rose in a ridge, in this case they 
sink in a furrow. 

The stream in all rivers is more rapid in proportion as its chan- 
nels is diminished. For instance, it will be much swifler wliere it is 
ten yards. brood, than where it is twenty ; for the force behind still 
pusliing the water forward, when it comes to the narrower part, it 
must make up by velocity what it wants in room. 

It often happens that the stream of a river is opposed by one of its 
jutting banks, by an island in the midst, the arches of a bridge, or 
some such obstacle. This produces, not unfrequently, a back 
current ; and the water having passed the arch with great velocity, 
pushes the water on each side of its direct current. This produces a 
side current, tending to the bank ; and not unfrequently a whirl- 
pool ; in which a large body of waters are circulated in a kind of 
cavity, sinking down in the middle. The central point of the 
whirlpool is always lowest, because it has the least motion; the 
other parts are supported, in some measure, by the violence of theirs ; 
and, consequently, rise higher as their motion is greater ; so that to-, 
wards the extremity of the whirlpool must be higher than towards the 
centre. 

if the stream of a river be stopped at the surface, and yet be free 

* Buffon. De Fleuves, passiniy vol. ii. 



Wlo^» for ihst&nce, if it be laid over by a bridge of boalfy there 
will then be a double current; the water at the surface will flow 
back, wluie that at the bottom will proceed with increased velocitr. 
It olien happens that the current at the bottom is swifter than at the 
top, when^ upon violent land floods, the weight of waters towards 
the source presses the tealers at the bottom, before it Hbm had time 
lo oommunicate its motion to the surface. However^ in all dlhet 
CMeSy tiie surface of the stream is swifter than the bottom, as it is not* 
ieCa;lded by rubbing over the bed of the riv«r. 
- It might be supposed that bridges^ dams, and other obstacles in 
the current of a river, would retard its velocity. But the difi*erence 
liwy make is very inconsiderable. The water, by these stoppages, 
gets an elevation above the object; which, when it has surmounted^' 
it gives a velocity that recompenses the former delay. Islands and 
tiAnings also rete^ the cbiJiVse of the stream but very inconsiderably ; 
any cause which diminishes the quantity of the water, most sensibly 
dtmkiiihes the force and the velocity of the stream. 

An increase* of water in the bed of the river, always* ih)kreases 
ks rapidity ; except in cases- of inundation. The instant the river 
has Overflowed its banks, the velocity of its current is ahrays turned 
that way, and the inundation is perceived to continue for some days ; 
which it would not otherwise do, if, as soon as the cause was discon- 
tinoed, it acquired its former rapidity. 

A violent storm, that sets directly up against the course of the 
stream, will always retard, and sometimes entirely stop its course. 
i have seen an instance of this, when the bed of a large river was 
fefli entirely dry for some hours, and fish were caught among the 
stmes at the bottom. 

Inundations are generally greater towards the source of rivers, 
than farther down ; because the current is generally swifter below 
than above ; and that for the reasons already assigned. 

A little riyer ^ may be received into a large one, without augment- 
ing either its width or depth. This, which at first view seems a pa-- 
radox, is yet very easily accounted for. The little river, in this case, 
only goes towards increasing the swiftness of the larger, and putting 
its dorment waters into motion^ In this manner, the Venetian branch 
of the Po was pushed on by the Ferrarese branch and that of Pana- 
ro, without any enlargement of its breadth or depth from these acces* 
sions. 

A river tending to enter another, either perpendicularly or in an 
opposite direction, will be diverted, by degrees, from that direction ; 
and be obliged to make itself a more favourable entrance downward, 
and more conspiring with the stream of the former. 

The union of two rivers into one, makes it flow the swifter ; since 
the same quantity of water, instead of rubbing against four shores, 

* Baffon, vol. ii. p. 62. 
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now only rabs against two. And besides, the current being deeper, 
becomes, of consequence, more fitted for motion. 

With respect to the places from whence rivers proceed, it may be 
taken for a general rule, that the largest * and highest mountams 
supply the greatest and most extensive rivers. It may also be re- 
marked, in whatever direction the ridge of the mountain runs, the 
river taikes an opposite course. If the mountain, for instance, 
fltretdies from north to south, tiie river runs from east to west ; and 
so contrariwise. These are some ' of the most generally received 
opinions with regard to the course of rivers; however, they are Ua-i 
ble to many exceptions, and nothing but an actual knowledge of 
each particular river can furnish us with an exact theory of it» 
current. 

The largest rivers of Europe are, first, the Wolga, which is about 
bix hundred and ^hy leagues in length, extending from Reschow to 
Astrachan. It is remarkable of this river, that it abounds with water 
during the summer months of May anul June ; but all the rest of 
the year is so shallow, as scarcely to cover its bottom, or allow a 
passage for loaded vesssels that trade up its stream. It was up thi» 
river that the English attempted to trade into Persia, in which they 
were so unhappily disappointed, in the year 1741. The next in 
order is the Danube. The course of this is about four hundred and 
${ly leagues, from the mountains of Switzerland to the Black Sea. 
It is so deep between Buda and Belgrade, that the Turks and Chris- 
tians have fleets of men of war upon it, which frequently engaged 
during the last war between the Ottomans and the Austriana: how-« 
ever, it is unnavigable further down, by reason of its cataracts, which 
prevent its commerce into the Black Sea. The Don, or Tanais^ 
which is four hundred leagues from the source of that branch of it 
called the Sofna, to its mouth in the Euxine Sea. In one part of it» 
course it approaches near the Wolga ; and Peter the Great had 
actually begun a canal, by which he intended joining those two rivers; 
but this he did not live to finish. The Nieper, or Borysthenes, which 
rises in the middle of Muscovy, and runs a course of three hundred 
and ^fty leagues, to empty itself into the Black Sea. The Old Cos«» 
sacks inhabit the banks and islands of this river, and frequently cross 
the Black Sea, to plunder the maritime places on the coasts of Tur- 
key. The Dwina, which takes its rise in a province of the same 
name in Russia, runs a course of three hundred leagues, and di(iem- 
bogues into the White Sea, a little below Archangel. 

The largest rivers of Asia are, the Hoanho, in China, which i» 
eight hundred and fifly leagues in length, computing from its source 
at Raja Ribron, to its mouth in the Gulf of Changi. The Jenisca of 
Tartary, about eight hundred leagues in length, from the Lake Se- 
linga to the Icy Sea. This river is, by some, supposed to supply 
most of that great quantity of drift-wood which is seen floating in 
the seas near the Arctic circle. The Oby, of &we hundred leagues, 

t Dr.Halley. 
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nmning from the lake of Kfla into the Northern Sea. The Amour^ 
in Eastern Tartary, whoae oourae is about five hundred and serentj- 
^Ye leagues, from its source to its entrance into the sea of Kanito 
adialka. The Kiam, in China, five hundred and fifty leagues in 
length. The Ganges, one of the most noted rivers in the world* 
«nd about as long as the former. It rises in the mountains which 
aeparate India from Tartary, and running through the doroiiiions of 
the Great Mogul, discharges itself by several mouths into the Bay of 
Bengal. It is not only esteemed by the Indians for the depth and 
purenessof its stream, but for a sujf^posed sanctity which they believe 
to be in its waters. It is visited annually by several hundred thou- 
sand pilgrims, who pay their devotions to the river as to a god : for 
savage simplicity is always known to mistake the blessings of the 
Deity for the Deity himself. They carry their dying friends from 
distant countries, to expire on its banks, and to be buried in ita 
«trearo. The water is lowest in April or May ; but the rains begin- 
ning to fall soon after, the fiat country is overflowed for several miles, 
till about the end of September; the waters then begin to retire, 
leaving a prolific sediment behind, that enriches the soil, and, in a 
few days time, gives a luxuriance to vegetation beyond what can be 
conceived by an European. Next to this may be reckoned the still 
iB«re celebrated river Euphrates. This rises from two sources, north- 
ward of the city ErEerum in Turcomania, and unites about three 
day3' journey below the same; from whence, after performing m 
course of five hundred leagues, it falls into the Gulf of Persia, fifty 
miles below the city of Bassora in A rabia. The river Indus is extend- 
ed, from its source to its discharge into tlie Arabian Sea, four hun- 
dred leagues. 

The largest rivers of Africa are the Senegal, which runs a course 
of not less than eleven hundred leagues, comprehending the Niger, 
^rhicfa some have supposed to fall into it. however, later acoounta 
eeem to afiirm that the Niger is lost in the sands, about three hundred 
nules up from the western coasts of Africa. Be this as it may, the 
^Senegal is well known to be navigable for more than three hundred 
leagues up the country ; and how much higher it may reach is not 
yet discovered, as the dreadful fatality of the inland parts of Africa 
not only deters curiosity, but even avarice, which is a much stronger 
passion. At the end of last war, of fifty Englishmen that were sent 
to the factory at Galam, a place taken from the French, and nine 
hundred miles up the river, only one returned to tell the fate of his 
companions, who were destroyed b^ the climate. The celebrated 
river Nile is said to be nine hundred and seventy leagues, from ita 
fiource among the Mountains of the Moon, in Upper ^Ethiopia, to its 
4^pening into the Mediterranean Sea. The sources of this nver were 
considered as inscrutable by the ancients ; and the causes of its 
periodical inundation were eoually unknown. They have both 
been ascertained by the missionaries who have trietvelled into the 
interior parta of .Ethiopia. The Nile takes its rise in the kingdom 
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of .Gojam,* frora a small aperture on the top of a mountam, whidip 
though not above a foot and a half over, jet was unfathomable. — 
This fountain, when arrived at the foot of the mountain, expands 
iat9 a river; and, being joined by others, forms a lake thirty league* 
long, and a&many broad : from this, its channel, in some measure» 
wiiKh back to the country where.it first began ; from thence, pr&» 
^pitating by frightful cataracts, it travels though a variety of de* 
wen r^imis, equally formidable, such as Amhara, Olaca, Damot, 
imd Xaoa^ Upon its arrival in the kingdom of Upper Egjrpt, il 
Tqqs through a rocky chaqnel, which' some late travellers have mit-^ 
taken for its cataracts. In the beginning of its course, it receives 
many lesser rivers into it ; and Pliny was mistaken in saying that. 
it received none. In the beginning also of its course, it has many 
windings; but, for above three hundred leagues from the sea, il 
mns in a direct line. Its annual overflowings arise from a very ob^ 
-vious cause, which is almost universi^l with the great rivers that take 
iheir source near the Line. The rainy season, which is periodical 
in those climates, floo(k the rivers : and as thb always happens ia 
our summjBr, so the Nile is at that time overflown. From these in« 
undations, the inhabitants of Egypt derive happiness and plenty ; 
and, when the river does not rise to its accustomed heights, they 
prepare for an indiflerent harvest It begins to overflow about tho 
seyenteenth of Jtiqe ; .it generally continues to augment for forty 
jays, and decreases in about as many more. The time of incr^lase 
and decrease, however, is much more inconsiderable now than it was 
Among the ancients. Herodotus informs us, that it was a hundred 
^ays rising, and as many falling ; which shows that the inundation 
was much greater at that time than at present. M. Bufibnf has as« 
icribed the present diminution, as well to the lessening of the Moun- 
tains of the Moon, by their substance having so long been washed 
down with the stream, as to the rising of the earth in Egypt, that 
JiasTor so many ages received this extraneous supply. But we do 
Aot find, by the buildings that have remained since the times of the 
ancients, that the earth is much raised since then. Besides the Nile 
in Africa, we may reckon the Zara, and ths Coanza, from the great- 
Bess of whose openings into the sea, and the rapidity of whose 
streams, we form an estimate of the great distance from whence they 
come. Their courses, however, are spent in watering deserts 
and savage countries, whose poverty or flerceness have kept stran^ 
gers away .J 

* Kircher, Mund. Subt. voU ii. p. 72. 

t Buffon, vol. ii. p. 89. 

\X l^lic Nilv originates, Mr. Jiruce informs us, in the eonntry of the 
Ag^oivs, about 600 yards from the small village of Geesh. From the edge 
of the cliff of Geesh, above where the village is situated, the ground slopes 
with a descent due north, till we come to a triangular marsh upwards of 
S6 yards broad, and 986 from the edge of the cliif, and from a priest's 
house where Mr. Bruce resided. On the ea^t, the ground descends with a 
very gentle slope from the large village of Sacala, which gives its name to 
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But of all parts of the world, America, as it exhibits the most 
lofty mouutains, so also it supplies the largest rivers. The foreuost 
of these is the great river Amason, which, from iu source io the 

the territory, and iit about six miles distant from the source, though to 
ufNsarance not ahove two. About the m'.ddle of this marij>h, and not anlte 
40 yards froai the foot of the mountain of Oeesh, rises a circular hillock 
alMHit tiureo feet from the surface of the marsh itself, though founded ap- 
parently much deeper in it. The diameter of this hillock is not quite 19 
feet, and it is surrounded by a shallow trench which collects the water, and 
sends it off to the eastward. This is firmly built of sod brought fW>m 
the sides, and kept constantly in repair by the Agows, who worship 
the river, and perform their religions ceremonies upon this as an alter-* 
Thisis the first fountain of the Nile. — ^The second fountain is situated at 
about 10 feet distant from the former, a little to the west of south ; and Is 
<mly II Inches in diameter, but eight feet three inches deep. — ^The third is 
•boat SO feet south-south west from the first ; the mouth being somewhat 
nore than two feet in diameter, and five feet eight inches in depth, and froM 
the foot of each issues a brisk running rill, which, uniting with the water of 
the first trench, goes off at the east side in a stream which, our author con- 
jectures, would fill a pipe about two inches diameter. The water of these 
fonntalnsis extremely light and good, and intensely eold, though exposed to 
the scorching heat of the sun without anv shelter; there being no trees 
nearer than the cliff of Geesh. The longitude of the principal fountain was 
found by Mr. Bruce to be 88deg. M min. SO sec. K. from Greenwich. 

The Nile, thus formed by the union of streams from these three fountains, 
mns eastward through the marsh for about SO yards, with very little increase 
of its water, bat still distinctly visible, till it is met by the grassy brink of 
the land desiieending from Sacala. By this it is turned gradually north-east, 
and then due north ; and in the two miles in which it flows in tliat direction 
it reeeives many small streams from springs on each side ; so that about this 
dtetanoe from the fountains it becomes a stream capable of turning a 
oonunon mill. From this it turns to the westward ; and, after running 
about four miles farther, there is a small cataract of about siac feet in height t 
after which it leaves the mountainous country, and takes its course through 
the plains of Goutto. Here it flows so gently that its motion is scarcely 
to be perceired, but winds in its direction more than any river Mr. Brace 
ever saw ; forming more than 20 sharp angular peninsulas in the space of 
five miles. Issuing out from thence, however, it is joined by several rivulets 
which fall from the mountains on each side, so that it becomes a consider- 
able stream, with high and broken banks covered with old timber trees 
for three miles. In its course it inclines to the north-east, and winds very 
much, till it receives first a small river named Diwa, and then another named 
Dee-obha, or the river Dee. Turning then sharply to the east, it falls down 
another cataract, and about three miles below receives the Jemma, a pure 
and limpid stream, not inferior in size to itself. Proceeding still to the 
northward, it receives a number of other streams, and at last crosses the 
southern part of the lake Taana or Dembea, preserving the colour of its 
stream during its passage, and issuing out at the west side of it in the terri- 
tory of Dara. 

It is now confined by the mountains of Begemder till it reaches Alata, 
where is the third cataract. This, we are informed by Mr. Bruce, is the 
roost magnificent sight he ever beheld. Below this tremendous waterfall 
the Nile takes a south-east direction, along the western s^de of Begemder 
and Amhara on the right, enclosing the province of Gojam. It receives a 
great number of streams from both sides, and after several turns takes at 
last a direction almost due north, and approaches within 02 miles of its 
source. — The Nile now seems to have forced its passage through a gap in 
some very high mountains which bound tlie country of the Ganges, and falls 
down a cataract of 280 feet high ; and immediately below this are two 
others, both of very considerable height. 
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Lake of Lauricocha^ to its discharge into the Western Ocean^ per- 
forms a course of more than twelve hundred leagues.* The breadth 
and depth of this river is answerable to its vast length; and, where 
its width is most contracted, its depth is augmented in proportion. — 
So great is the body of its waters, that other rivers^ Uiough before, 
the objects of admiration, are lost in its bosom. It proceeds, after 
their junction, with its usual appearance, without any visible change 
in its breadth or rapidity ; and, if we may so express it, remains 
great without ostentation. In some places it displays its whole 
magnificence, dividing into several large branches, and encompass- 
ing a multitude of islands ; and, at length, discharging itself into 
the ocean, by a channel of a hundred and fifty miles broad. Ano- 
ther river, that may a1nK>st rival the former, is the St. Lawrence, in 
Canada, which rising in the Lake Assiniboils, passes from one lake 
to another, from Cristineaux to Alempigo; from thence to Lake 
Superior; thence to Lake Huron; to Lake Erie; to Lake Onta- 
rio; and, at last, after a course of nine hundred leagues, pours 
their collected waters into the Atlantic Ocean. The river Missis- 
sippi is of more than seven hundred leagues in length, beginning at 
its source near the Lake Assiniboils, and ending at its opening into 
the Gulf of Mexico. The river Plate runs a length of more than 
eight hundred leagues from ils source in the river Parana, to its 
mouth. The river Oroonoko is seven hundred and fifty-five leagues 
in length, from its source near Pasto, to its discharge into the Atlan- 
tic Ocean. 

Such is the amazing length of the greatest rivers ; and even in 
some of these, the most remote sources very probably yet continue 
unknown. In fact, if we consider the nuoiber of rivers which they 

The Nile, now runniiig close by S(*nna«r in a direction nearly north and 
south, makes afterwards a sharp turn to the east ; affording a pleasant view 
In the fair season, when it is brim-full, and indeed the only ornament of that 
bare and inhospitable country. Leaving Sennaar, it passes by many large 
towns inhabited by Arabs, all of them of a white complexion ; then passing 
Gerri, and taming to the north-east, it joins the Tacazes, passing, during 
]ts course through this country, n large and populous town named Chendi, 
probably the Candace of the ancients. Here Mr. Bruce supposes the an- 
cient island or peninsula of Meroc to have been situated. Having at length 
received the great river of Atbara, the Asteboras of the ancients, it turns 
directly north for about two degrees ; than making a very unexpected turn 
west by south for more than two degrees in longitude, and winding very 
little, it arrives at Korti, the first town in Barabra, or kingdom of Dongola. 
From K/>rti it runs almost south-west till it passes Dongula, called alsoBeja, 
the capital of Barabra: after which il comes to Moscho, a considerable 
town and place of refreshment to the caravans when they were allowed to 
pass from Egypt to Ethiopia.^ From theuce turning to the north-east it 
meets with a chain of mountains in about 22 deg. 15 min. of north latitude, 
where is the seventh cataract named Jan Adel. This is likewise very tre- 
mendous, though not above half as high as that of Alata. This course is 
now continued till it falls into the Mediterranean : there being only one 
other cataract in the whole space, which is much inferior to any of thosf 
already described.] 

* Ulloa, vol. i. p. 866, 
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rereife, and the little acquaiDtaoce we have with the regions through 
which Ihey niu, it is not to be wondered at that geographers are 
diyided concerning the sources of roost of them. As among a num- 
ber of loots by which nourishment is conveyed to a stately tree, it 
is dilBcult to determine precisely that by which the tree is chieHj 
aoppHed ; so among the many branches of a great river, it is equally 
dilBcult to tell which is the originaL Hence it may easily happen, 
that a smaller branch is taken for the capital stream ; and its run- 
nings are pursued, and delineated, in prejudice of some other branch 
that better deserved the name and the description. In this man- 
Ber,* in Europe, the Danube is known to receive thirty lesser ri- 
ven ; the Wolga, thirty-two or thirty-three. In Asia, the Hoanho 
receives thirty-five ; the Jenisca above sixty ; the Oby as many ; 
the Amour about forty : the Nanquin receives thirty rivers ; the 
CSanges twenty ; and the Euplirates about eleven. In Africa^ the 
Senegal receives more than twenty rivers ; the Nile receives not one 
for five hundred leagues upwards, and then only twelve or thirteen. 
In America, the river Amazon receives above sixty, and those very 
considerable ; the river St. Lawrence about forty, counting those 
winch fall into its lakes ; the Mississippi receives forty ; and the 
river Plate above fifty. 

I mentioned the inundations of the Ganges and tlie Nile, but al- 
most eveiy other great river whose source lies within the tropics, 
have their stated inundations also. The river Pegu has been called, 
by travellers, the Indian Nile, because of the similar overflowings 
of its stream : this it does to an extent of thirty leagues on each 
side; and so fertilizes the soil, tliat the inhabitants send ^rctii quan- 
tities of rice into other countries, and have still abundance for their 
their own consumption. The river Senegal has likewise its inun- 
dations, which cover the whole flat country of Negroland, beginning 
and ending much about the same time with tliose of tlie Nile ; as, 
in fact, both rivers rise from the same mountains- But the diflerence 
between the eflectsof the inundations in each river is remarkable : 
in the one, it distributes health and plenty ; in the other, diseasrs, 
(amine, and death. The inhabitants along the torrid coasts of the 
Senegal can receive no benefit from any additional manure the 
river may carry down to their soil, which is by nature more than 
sofficiently luxuriant; or, even if they could, they have not indus- 
try to turn it to any advantage. The banks, tlierefore, of the river 
lie uncultivated, overgrown with rank and noxious herbage, and 
infested with thousands of animals of various malignity. Every new 
iood only tends to increase the rankne^s of the foil, and to provide 
fresh shelter for the creatures that infest it. If the flood continues 
but a few days longer than usual, the improvident inhabitants, who 
are driven up into the higher grounds, want provisions, and a fa- 
mine ensues. When the river begins to return into its channel, the 
humidity and heat of the air are equally fatal ; and the carcasses of 

• 

* Buffon, vol. ii* p. 71. 
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infinite numbers of animals, swept away by the inundation, ptttreQr'i 
mg m the sun, produce a stench that is almost insupportable. Bat 
even the luxuriance of the vegetation becomes a nuisance. I have 
be^ assured, by persons of veracity who have been up the river 
Senegal, that there are some plants growing along the coast, the 
smell of which is so powerful that it is hardly to be endured. It w 
certain, that all the sailors and soldiers who have been at any of oar 
lactones there, ascribe the unwholesomeness of the voyage up the 
stream, to the vegetable vapour. However this be, the inundatiom 
of the rivers in this wretched part of the globe, contribute scarcely 
any advantage, if we except the beauty of the prospects which thiey 
a^rd. These, indeed, are finished beyond the utmost reach of art : 
a spacious glassy river, with its banks here and there fringjid to the 
very surface by the mangrove tree that grows down into the water^ 
presents itself to view. Lofty forests of various colours, with open- 
ings between, carpeted with green plants, and the most gaudy flow- 
ers ; beasts and animals of various kinds, that stand upon the banks 
of the river, and, with a sort of wild curiosity, survey the mariners 
as they pass, contribute to heighten the scene. This is the sketch 
of an African prospect, which delights the eye, even while it de- 
stroys the constitution. 

Eieside these annually periodical inundations, there are many rivers 
that overflow at much shorter intervals. Thus most of those in Pent 
and Chili have scarcely any motion by night ; but upon the appear- 
ance of the morning sun, they resume their former rapidity : this 
proceeds from the mountain snows, which, melting with the heat, in- 
crease the stream, and continue to drive on the current while the mm 
continues to dissolve them. Some rivers also flow with an even, 
steady current, from their source to the sea ; others flow with greater 
rapidity, their stream being poured down in a cataract, or swallowed 
by 'h? sands, before they reach the sea. 

The rivers of those countries that have been least inhabited, are 
usually more rocky, uneven, and broken into waterfalls or cataracts, 
than those where the industry of man has been more prevalent.-— 
Wherever man comes, nature puts on a milder appearance : the 
terrible and the sublime are exchanged for the gentle and the use- 
ful ; the cataract is sloped away into a placid stream ; and the banks 
become more smooth and even.* It must have required ages to 
render the Rhone or the Loire navigable ; their beds must have 
been cleaned and directed; their inequalities removed ; and, by a 
long course of industry, nature must have been taught to conspire 
with the desires of her controller. Every one's experience must 
have supplied instances of rivers thus being made to flow more, 
evenly, and more beneficially to mankind ; but there are some whose 
currents are so rapid, and falls so precipitate, that no art can obvi- 
ate, and that must for ever remain as amazing instances of incorri* 
gible nature. 

* Buffon, vol. ii. p. 90. 



THE EARTH. 07 

Of this kind are the cataracts of the Rhini, one of which I have 
seen exhibit a very Strang appearance ; it was that at Schafihauteii» 
which was fi-ozen quite across, and the wate^ stood in columns where 
the cataract had formerly fallen. The Nile, as was said, has its 
cataracts. The river Vologda, in Russia, has two. The river 
Zara, in Africa, has one near its source. The river Velino, in Italy, 
haa a cataract of above a hundred and fifty feet perpendicular. — 
Near the city of Gottenburg,* in Sweden, the river rushes down 
from a prodigious high precipice into a deep pit, with a terrible 
noise, and siwh dreadful force, that those trees designed for themasti 
of ships, which are floated down the river, usually are turned upside 
down u their fall, and often are shattered to pieces, by being dashed 
against the surface of the water in the pit : this occurs if the masts 
lall sideways upon the water; but if they fall endways, they dive 
so for under water that they disappear for a quarter of an hour, or 
more; the pit into which they are thus plunged has been often 
sounded with a line of some hundred fathoms long, but no ground 
has been found hitherto. There is also a cataract at Powerscourt, 
in Ireland, in ^n^iich, if I am rightly informed, the water falls three 
hundred feet perpendicular ; which is a greater descent than that of 
any other cataract in any part of the world. There is a cataract at 
Albany, in the province of New York, which pours its stream fifty 
feet perpendicular. But of all the cataracts in the world, that of 
Niag^ura, in Canada, if we consider the great body of water that 
fall^ must be allowed to be the greatest, and the most astonish- 
ing. 

This amaxing iall of water is made by the river St. Lawrence, in 
Its passage from the Lake Erie into the Lake Ontario. We have 
already said tliat St. Lawrence is one of the lorgest rivers in the 
world ; and yet the whole of its waters are here poured down by a 
fall of a hundred and fifty feet perpendicular. It is not easy to 
bring the imagination to correspond with the greatness of the scene : 
a river extremely deep and rapid, and that serves, to drain the wa- 
ters of almost all North America into the Atlantic Ocean, is here 
poured precipitately down a ledge of rocks, that rise like a wall 
across the whole bed of its stream. The width of the river, a little 
above, is near three quarters of a mile broad, and the rocks, where 
it grows narrower, are four hundred yards over. Their direction is 
not straight across, but hollowing inwards like a horse-shoe ; so that 
the cataract, which bends to the shape of the obstacle, rounding in- 
wards, presents a kind of theatre the most tremendous in nature. — 
Just in the middle of this circular wall of waters, a little island, that 
has braved the fury of the current, presents one of its points, and 
divides the stream at top into two ; but it unites again long before 
it has got to the bottom. The noise of the fall is heard at several 
leagues distance ; and the fury of the waters at the bottom of their 
(all is inconceivable. The dashing produces a misi that rises to the 

♦ Phil. Trans, vol. ii. p. 325. 
VOL. !.— No. V. N 
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Tflrjr cloads ; and that produces a most beautifiit rainbow when Che 
mm shines. It may easily be conceived, that such a cataract quittf 
destroys the navigation of the stream ; and yet some Indian ca- 
noes, as it is said, have been known to venture down it with 
safety. 

Of thoto rivers that lose themiielveiK in the sands, or are swallowed 
up by chasms in the earth, we have various information. What we 
4re told by the atusients, of the Alpheus^ in Arcadia, that sinks into 
the ground, AM tises again neair Syracuse, in Sicily, where it takes 
the name of Arethusa, is rather more khown than cfiedited. But we 
have better information with respect to the nver Tigris being lost 
in this manhef' under Mount Taurus; of the Guadalquiv^i*, in Spain, 
being bimed in the sands ; of the river Greta, in Yorkshire, run« 
ning utader ground, and rising again ; and ev^n of the great Rhine 
itself, a part bf which is no doubt lost in the sands, a little above 
Myden. But it ought to be obseri^ed of this l^ver, that by niuch 
the greatest part Arrives at the ocean: for although the ancient 
tMnn^l, which fell into the sea a little to the west of that city, be 
iiow entirely choked up, yet the^e are still a number bf small canals 
thai ca^ry a great body of waters to the sea ; and besides, it has 
alsb t^o Very large openings, the Lech and the W^al, below Rot- 
tetdam, by which it eihpties itself abundantly. 

Be this as it will, nothing is more common in sultry and sandy 
deserts, thati riVefs being thus either Ibst in the sands, or entirely 
dried up by the sun. And hence we iSee, that under the Line the 
small rivers are but few ; for such little streams as are common ill 
Europe, and which with us receive the name of rivers, would quickly 
evaporate in those parching and extensive deserts. It is even con- 
fidently asserted, that the great river Niger is thus lost before it 
reaches the ocean ; and that its supposed mouths, the Gambia and 
the Senegal, are distinct rivers, that come a vast Way from the \n^ 
terior parts of the cotmtry. It thus appears that the rivers under 
the Line are large ; but it is otherwise at the Poles,* where they 
. must necessarily be small. In that desolate region, as the moun- 
tains are covered with perpetual ice, which melts but little, or not 
at all, the springs and rivulets are f^irnished with a very small sup- 
ply. Here, therefore, man and beast would perish, and die for 
thirst, if Providence had not ordered, that in the hardest winter 
thaws should intervene, which deposit a small quantity of snow- 
Water in pools under the ice ; and from this source the wretched 
inhabitants drain a scanty beverage. 

Thus, whatever quarter of the globe we turn to, we shall find 
new reasons to be satisfied with that part of it in which we reside. — 
Our rivers furnish all the plenty of the African stream, without 
its Inundation; they have all the coolness of the Polar rivulet, with 
a more constant supply ; they may want the terrible magnificence 
of huge cataracts, or extensive lakes, but they are more navigable^ 

* Crantz's History of Greenlan»l, vol. i. p. 41. 
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aod More tranipareiil; thoogb hm deep «nd rapid tlian the riTeiv 
of Ifae torrid zone, thej aie more manageable^ and onlj wail the 
wtll of waan to take their direction. The rirera of the torrid zonet 
IQeo the meiiarchs of the country, rule with despotic tyranny, pro- 
ibae io their boanties, and nngoTemable in their rage. The rivera 
of Bmrope, like their kingf, are the friends, and not the oppreawra 
of the people; bounded by known limits, abridged in the power of 
doing iU, directed by human sagacity, ai|d only at fr^edm to 
tribute luippiiiess and pl^y. 




CHAPTER XV. 

OF THE OCEAN IN GENERAL, AND OF ITS SATX^ESS. 

If we look upon a map of the world, we shall find that the ocean 
4)CGupies considerably more of the globe than the land is found to 
d(K This immense body of waters is diffused round both the Old 
and New Continent, to the south ; and may surround them also to 
the north, for what we know, but the ice in those regions has stop- 
ped our inquiries. Although the ocean, properly speaking, is but 
one extensive sheet of waters, continued over CTery part qf th^ 
globe, without interruption, and although no part of it is divided 
from the rest, yet geographers have distinguished ^ by diflerent 
names; as the Atlantic or Western Qcean, the Northern Oce|iB>)hia 
Southern Ocean, the Pacific Ocean, and the Indian Ocean. Otheni 
have divided it difierently, and given other names ; as the Frozeq 
Ocean, the Inferior Ocean, or the Amprican Ocean. But all thesQ 
being arbitrary disUnctions, and not pf natuf^^s making, the n^r 
turalist may consider them with indifierence> 

In this vast receptacle, almost all the rivers of the earth ultimately 
terminate : npr do such great supplies seem to increase its stores i 
for it ia neither q)parently swollen by their tribute, nor dimini^ed 
by their failure; it still coqtjnu^ the same. Indeed, what is the 
quantity of water of all the rive|» and la^es in the world, compared 
to that contained in this great receptacle M If wf$ shcwifd ofier to 
make a rude estimate, we shall fipd .that all the rivers in the world^ 
flowing into the bed of the sea« with a continuance of their piee^u^ 
stores* would take up at least eight hundred years to fill it to its 
present height. For, supposing the sea to be eighty-fiye mOlipns of 
square miles in extent, and a quarter of a ipile upon an average in 
depth, this, upon jpalculation, will give aboye twenty* one millions of 
cubic miles of water, as the contents of the whole ocean. Now, to es* 
timate the quantity of wajtei* which all the rivers supply, tajke any onp 
of them; the Po, for instance, the quantity of whose discharge into 
tjie sea is known to be one cubic mile of water iq twenty ^ix days, 
Now it will be found, upon a rude computation, from the quahtity 

* Baffon, vol. ii. p. 70. 
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of ground the Po, with its influent streams, covers, that all tbe riven 
of the world furnish about two thousand times that quantity of wa- 
ter. In the space of a year, therefore, they will have discharged 
into the sea about twenty-six thousand cubic milies of water rand 
not till eight hundred years, will they have discharged as much 
water as is contained in the sea at present. I have not troubled the 
reader with the odd numbers, lest he should imagine I was giving 
plosion to a subject that is incapable of it. 

Thus great is the assemblage of waters diffused round oar habit- 
able globe ; and yet, immeasurable as they seem, they are mostly 
rendered subservient to the necessities and the conveniencies of so 
little a being as man. Nevertheless, if it should be asked whether 
they be made for him alone, the question is not easfly reaolved. — 
Some philosophers have perceived so much analogy to man in the 
formation of the ocean, that they have not hesitated to assert its 
being made for him alone. The distribution of land and water,* 
say theyj is admirable ; the one being laid against the other so skil- 
fully, that thdre is a just equipoise of the whole globe. Thus the 
Northern Ocean balances against the Southern ; and the New Con- 
tinent is an exact counterweight to the Old. As to any objection 
firom the ocean's occupying too large a share of the globe, th^ coo- 
tend, that there could not have been a smaller surface employed to 
supply the earth with a due share of evaporation. On the other 
hand, some take the gloomy side of the question ; they either mag- 
nify its apparent defects,t or assert, that what seems defects to us, 
may be real beauties to some wiser order of beings. | Thc|y ob- 
serve, that multitudes of animals are concealed in the ocean, and but 
a small part of them are known ; the rest, therefore, they fail not 
to say, were certainly made for their own benefit, and not for ours. 
How far either of these opinions be just, I will not presume to deter- 
mine ; but of this we are certain, that God has endowed us with 
abilities to turn this great extent of waters to our own advantage. — 
He has made these things, perhaps, for other uses ; but he has 
given us faculties to convert them to our own. This much agitated 
question, therefore, seems to terminate here. We shall never know 
whether the things of this world have been made for our use ; but 
we very well know that we have been made to enjoy them. Let us 
then boldly affirm, that the earth, and all its wonders, are ours ; 
since we are furnished with powers to force them into our service. 
Man is the lord of all the sublunary creation : the howling savage, 
the winding serpent, with all the untameable and rebellious offspring 
of nature, are destroyed in the contest, or driven at a distance from 
his habitations. The extensive and tempestuous ocean, instead of 
limiting or dividing his power, only serves to assist his industry, 
and enlarge the sphere of his enijoyments. Its billows, and its mon- 
sters, instectd of presenting a scene of terror, only call up the 

* Derham's Physico-Theol. t Burnet's Theory, pasiim, 

% Pope's Ethic Epistles, passim. 
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oolinge of thii little intrepid being; tuA the grettesldtttger tlwl 
man now fears on the deep, is from his fellow-creaturei. Indeed^ 
wben I consider the human race as nature has formed them, there is 
bat very little of the habitable globe that seems made for them. But 
irh^i I consider them as accumulating the eiperienees of ages, in 
commanding the earth, there is nothing so great, or so terrible.*- 
What a poor contemptible being is the nak^ savage, standing on 
the beach of the ocean, and trembling at its uimults ! How little 
capaUe is he of converting its terrors into benefits; or of saying, 
Bmold an element made wholly for my enjoyments ! He consideN 
it as an angry deity, and pays it the homage of submission. But it 
IS very different when he has exercised his mental powers; when he 
baa learot to find his own superiority, and to make it subservient to 
Us commands. It is then that his dignity begins to appear, and 
that the true Deity is justly praised for having been mindful of man ; 
lor having given him the earth for his habitation, and the sea for an 
inberitance. 

This power which man has obtained over the ocean, was at first 
eqjoyed in common ; and none pretended to a right in that element 
wbete all seemed intruders. The sea, therefore, was open to all titt 
tlie time <^the empeapr Justinian. His successor Leo granted such 
aa were in possession of the riiore, the sole right of fishing before 
their respective territories. The Thracian Botphonis was the first 
that was thus appropriated; and from that time it has been the 
struggle of most of the powers of Europe to obtain an exclusive 
nriit in this element. The republic of Venice claims the Adriatic 
Tfle Danes are in possession of the Baltic But the English have a 
more extensive dami to the empire of all the seas encompassing the 
kingdoms of England, Scotland, and Ireland; and although these 
have been long contested, yet they are now considered as their indis- 
putably property. Every one knows that the great power of the 
nation is exerted on this element; and that the instant England 
ceases to be superior upon the ocean, its safety begins to be preca* 
rious. 

It is in some measure owing to our dependence upon the sea, and 
to our commerce there, that we are so well acquainted with its extent 
and figure. The bays, gulfs, currents, and shallows of the ocean, 
are much better known and examined than the provinces and king- 
doms of the earth itself. The hopes of acquiring wealth by com- 
merce, has carried man to much greater lengths than the desire of 
gaining information could have done. In consequence of this, there 
is scarcely a strait or a harbour, scarcely a rock or a quicksand, 
scarcely an inflexion of the shore, or the jutting of a promontory, 
that has not been minutely described. But as these present very 
little entertainment to the imagination, or delight to any but those 
whose pursuits are lucrative, they need not be dwelt upon here. — 
While the merchant and the mariner are solicitous in describing 
currents and soundings, the naturalist is employed in observing 
woqders, though nut so beneficial, yet to him of a much more 
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important nature. The saltness of the sea aeems to be ibr»v 
most. ' . 

. Whence the sea has derived that peculiar bitterisb saltnesa which 

we- find in it, appears, by Aristotle, to have exercised the curiosity 

of naturalists in all ages. He supposed (and mankind were for 

ages content with the solution) that the sun continually raised dry 

saline exhalations from the earth« and deposited them upon the sea ; 

and hence, say his followers, the waters of the sea are more salt at 

top than at bottoia. But, unfortunately for this opinion, neither of 

the facts is true. Sea sail is not to l)e raised by the vapours of the 

sun ; and sea water is not salter at the top than at the bottom.—* 

Father Bobours is of opinion that the Creator gave the waters of the 

ocean their saltnesa at the beginning ; not only to prevent their cor* 

mptiott, but k> enable them to bear greater bunlena. Bui their 

saltness does not prevent their corruption; for stagnant sea 

water, like fresh, soon grows putrid ; and as for their bearing 

greater burdens, fresh water answers all the purposes of navi-^ 

gation quite as well^ The established opinion, therefore, is 

that Qf Boyle, who supposes, " that the sea's saltness is sup^ 

plied not only from rocks or masses of salt at the bottom of the sea, 

but also from the salt which the rains and rivers, and other waters^ 

dissolve in their passage through many parts of the earth, and at 

length carry with them to the sea."* But as there is a differencei 

in the taste of rock-salt found at land, and that dissolved in the 

waters of the ocean,, this may be produced by the plenty of nitrous 

and bituminous bodies that, wiUi the salts, are likewise washed into 

that great receptacle. These substances being thus once carried to 

the sea, must lur ever remain Uiere ; for they do not rise by evapo-i 

ration, so as to be returned back from whence they came. Nothmg 

but the fresh waters of the sea rise in vapours ; and all the saltnesa 

remains behind. From hence it follows, that every year the sea 

must become more and more salt ; and this speculation Dr. Halley 

carries so far as to lay down a method of finding out the age of the 

world by the saltness of its waters. " For if it be observed,"t say^ 

he, *^ what quantity of salt is at present contained in a certain weight 

of water, taken up from the Caspian Sea, for example, and, aftev 

some centuries, what greater quantity of salt is contained in the 

same weight of water taken from the same place ; we may conclude^ 

that in proportion as the saltness has increased in a certain time, so 

much must it have increased before that time ; and we may thus, 

by the rule of proportion, make an estimate of the whole time where* 

in tlie water would acquire the degree of saltness it should be then 

possessed of." All this may be fine ; however, an experiment beguu 

in this century, which is not to be completed till some centuries 

hence, is rather a little mortifying to modern curiosity ; and I am 

induced to think, the inhabitants round the Caspian Sea will not be 

apt to undertake the inquiry. 

This saltness is found to prevail in every part of the ocean ;' and 

* Boyle, vol. iU. p. 221 

1- Phil. Trans, vol. v. p. 218. 
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4tB much at the surface as at the bottom. It is also found in all those 
seas that communicate with the ocean; but rather in a less de* 
^ree. 

The great lakes, likewise, that have no outlets nor communication 
with the ocean, are found to be salt ; but some of them .in lesa pitv 
portion. On the contrary, all those lakes through which rivers run 
into the sea, however extensive they be, are, notwithstanding, very 
fresh : for the rivers do not deposit their salts in the bed of tlie lake, 
bat carry them, with their currents, into the ocean. Thus the Lakes 
Ontario and £rie, in North America, although for magnitude they 
may be considered as inland seas« are, nevertheless, fresh water 
lakes ; and kept so by the river St. Lawrence, which passes through 
them. But those lakes that have no communication with the sea, 
nor any riven going out, although they be less than the former, are, 
however, always salt. Thus, that which goes by the name of the 
Dead Seaythoij^h very small when compared to those already men- 
tioned, b so exceedingly salt, that its waters seem scarcely capable 
of dissolving any more. The Lakes of Mexico, and of Titicaca in 
Peru, though of no great exA^it, are, nevertheksss, salt; and both 
for the same reason. 

Those who are willing to turn all things to the best, have not fai^- 
«d to consider this saltness of the aea as a peculiar blessing from 
Plovidence, in order to keep so great an element sweet and whole- 
aome. What foundation there may be in the remark, 1 will not 
pretend to determine ; but we shall shortly find a much better cause 
for its being kept sweet, namely, its motion. 

On the other hand, there have been many who have considered 
the subject in a different light, and have tried every endeavour to 
make salt water fresh, so as to supply the wants of mariners in long 
voyages, or when exhausted of their ordinary stores. At first it was 
supposed simple distillation would do ; but it was soon found that 
the bitter part of the water still kept mixed. It was then tried by 
uniting salt of tartar with sea water, and distilling bo4h ; but here the 
^expense was greater than the advantage. Calcined bones were 
■ next thought of; but a hogshead of calcined bones, carried to sea, 
wouM take up as much room as a hogshead of water, and was more 
hard to be obtained. In this state, therefore, have the attempts to 
«weeten sea water rested ; tlie chemist satisfied with the reality of 
hb invention, and the mariner convinced of its being useless. 1 can- 
not, tlierefore, avoid mentioning a kind of succedancum which has 
•been lately conceived to ! answer the purpose of fresh water, when 
mariners are quite exhausted. It is well known, that persons who 
go into SI warm bath, come out several ounces heavier than they 
^ent in; their bodies having imbibed a correspondent quantity of 
water. This more particularly happens, if they have been previ- 
ously debarred from drinking, or go in with a violent thirst ; wliich 
•they quickly find quenched, and their spirits restored. It was sup- 
posed, that in case of a total failure of fresh water at sea, a warm 
•bath might be made of sea water, for the use of mariners ; and that 
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Iheif pores would thus imbibe the fluid, without any of its salts, 
which would be seen to crystallise on the surface of their bodiei.-^ 
In this manner, it is suppo^, a sufficient quantity of moisture, may 
be procured to sustain life, till time or accident furnish a more copi» 
oat supply. 

But, however this be, the saltoess of the sea can by no means.be 
considered as a principal cause in preserving its waters from putre- 
faction. The ocean has its curr^ts, like rivers^ which circulate its 
contents round the globe; and these may be said to be the great 
agents that keep it sweet and wholesome. Its saltnesB alone woidd 
by no means answer this purpose; and some have even imaginedy 
that the various substances with which it is mixed, rather tend to 
promote putrescence than impede it Sir Robert Hawkins, one of 
our most enlightened navigators, gives the following account of a 
•calm, in which the sea continuing for some time without motion, be* 
giln to assume a very formidable appearance. *^ Were it not," says 
he, ^^ for the moving of the sea, by the force of winds, tides, and 
currents, it would corrupt all the world. The experiment of this 
I saw in the year 1690, lying with a fleet about the ishinds of 
Azores, almost six months ; the greatest part of which time we were 
becalmed; Upon which all the sea became so replenished with 
several scH^ts of jellies, and forms of serpents, adders, and snakes» 
as seemed wonderful ; some green, some black, some yellow, soine 
white, some of divers colours, and many of them had life ; and some 
there were a yard and a half, and two yards long; which had I not 
seen, 1 could hardly have believed. And hereof are witnesses all 
the company of the ships which were then present; so that hardly a 
man could draw a bucket of water clear of some corruption. In 
which voyage, towards the end thereof, many of every ship fell 
sick, and began to die apace. But the speedy passage into our 
country was a remedy to the crazed, and a preservative for those 
that were not touched." 

This shows abundantly, how little the sea's saltness is capable of 
preserving it from putrefaction : but, to put the matter beyond all 
.doubt, Mr Boyle kept a quantity of sea water, taken up in the Eng- 
lish Channel, for some time barrelled up; and, in the space of a 
few weeks, it began to acquire a fetid smell :* he was also assured, 
by one of his acquaintance, who was becalmed for twelve or fourteen 
days in the Indian Sea, that the water, for want of motion, began to 
stink ; and that had it continued much longer, the stench would pro- 
bably have poisoned him. It is the motion, therefore, and not the 
saltness of the sea that preserves it in its present state of salubrity ; 
and this, very probably, by dashing and breaking in pieces the rudi- 
ments, if I may so call them, of the various animals that wouM 
otherwise breed there, and putrefy. 

There are some advantages, however, which are derived from the 
saltness of the sea. Its waters being evaporated, furnish that salt 

* Boyle, vol. Hi. p. 922. 
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and fineih, ktauA that the lonner appeared to be about a left j^ifth 
part heaTier than the latter. Thoae, abo, who hare had oppoctn* 
nitiea ofbathiD^ in the sea, pretend to hate experienced a nHich 
greater eaae in iwaianin^ there, than in Irah water. HoweTer, aa 
we see thej hoTe onhr a fbrtr.fifth part more of dieir weight wm* 
lained by it, I am apt to donbi whether ao minute a diflerence can 
be prMtically perceiYable. Be this as it may, as sea water ahen 
in its weight from fresh, so it is found also to difler from itself in 
diffiaient parts of the ocean. In general, it is perceivable to be 
heavier, aial conseqaentlj salter, the nearer we af^woach the 
Line.* 

But there is an adrantage arising from the saltness of the waters 
of the sea, much greater than what has been yet mentioned ; which 
is, that their congelation is thos retarded. Some, indeed, hare gone 
so far as to say,t that sea water never freezes ; but this is an as- 
sertion contradicted by experience. However, it is certain that it 
requires a much greater degree of cold to frecxe it than fresh wa* 
ter; so that, while rivers and springs are seen converted into one 
sdid body of ice, the sea b always fit for navigation, and no way 
affected by the coldness of the severest winter. It is therefore one 
of the greatest blessings we derive from this element, that when at 
land all the stores of nature are locked up from us, we find the 
sea ever open to our necessities, and patient of the hand of indus- 

But it must not be supposed, because in our temperate climate 
we never see the sea frozen, that it is in the same manner open in 
every part of it. A very little acquaintance with the accounts of 
mariners must have informed us, that at the polar regions it is em* 
barrassed with mountains and moving sheets of ice, that often ren- 
der it impassable. These tremendous floats are of different magni* 
tildes ; sometimes rising more than a thousand feet above the sur- 
fhce of the water,| sometimes diffused into plains of above two hun- 
dred leagues in length, and, in many parts, sixty or eighty broad. 
These are usually divided by fissures ; one piece following another 
so close, that a person may step from one to the other. Sometimes 
mountains are seen rising amidst these plains, and presenting the 

* Phil. Trans, vol. ii. p. 297. + Macrobius. 
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sppearanee of a variegated lambcape, with hilband valleys,, lioiisesr 
ehun^hes, and towers. These are appearances in which all na- 
turalisto are agreed ; but the great contest is respecting their forma- 
tion. M. Buffon asserts,* that they are formed from fresh water 
alone ; which coDgealiag at the mouths of great rivers, accumulate 
(hose huge masses that disturb nav^^ation. However, this great 
naturalist seems not to have been aware, that there are two sorts of 
ice floating in these seas ; the flat ice, and the mountain ice : the one 
formed of sea water only, the other of fresh, f 

The flat, or driving ice, b entirely composed of sea water, which, 
upon dissolution^, is found to be salt; aixi is readily distinguished 
from the mountain or iresh water ice, by its whiteness, and want of 
transparency. This ice b much more terrible to mariners than 
that which rises up in* lumpa: a ship can avoid the one, as it is seen 
at a dbtanoe ; but it often gets in among the other, which somef- 
times dosing, cmriies it to pieces. Thb, which manifestly han m 
different origin from the fresh water ice, may perhaps have been 
produced in the Icy Sea, beneath the Pole; or along th^ coasts of 
Spitsbergen or Nova Zembla. 

The mountain ice, as was said, is difierent in every respect, being 
formed of fresh water, and' appearing hard and transparent ; it b 
generally of a pale green colour, though some pieces are of a beau- 
tiful dcy blue ; many large masses, also, appear grey, and some 
black. If examined more nearly, they are found, to be incorpo- 
rated with easth, stones, and brush-wood, washed from the shore.— 
On these aUM> are sometimes found, not only earth, but nests with 
bird's eggs, at several hundred miles from land. The generality of 
Ihese, though almost totally fresh, have nevertheless a thick crust of 
salt water froaen upon them, probably from the power that ice has 
sometimes to produce ice. Such mountains as are here described,, 
are most usually seen at spring time, and after a violent storm, driv- 
ing out to sea, where they at 6rst terrify the mariner, and are soon 
after dashed to pieces by the continual washing of the waves, or dri- 
ven into ^e warmer regions of the south, there to be melted away. 
They son»etimes, however, strike back upon their native shores, 
where they seem to take root at the feet of the mountains ; and, as 
Martius tells us, are sometimes higher than t!ie mountains them- 
selves. Those seen by him were blue, full of clefts and cavities 
made by the rain, and crowned with snow, which siltemately thawing 
and freezing every year, augmented their size. These, composed 
of materials more solid than that driving at sea, presented a vari- 
ety of agreeable figures to the eye^ which, with a little help from- 
fancy, assumed the appearance of trees in blossom ; the inside of 
churches, with arches, pillars, and windows ; and the blue coloured* 
says darting from within, present the resemblance of a glory. 

If we inquire into the origin and formation of these, which, as we* 
see, are very different from the former, I think we have a very 

* Buffon, Tol. ii. p. 91. t Grantz- 
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miisfactorj accottnt of them ki Crantz's Histarj of Greenbiiicl ; 
-and I will take leare to give the passage^ with a very few altera 
atiomk ^* These noontaina of ice/^ says be, ** are not salt, like the 
aea water, but sweet ; and therefore can be ibmed nowhere except 
on the mountaina, in riverst in caverns, and against the hills near 
Ihe sea-shore. The mountains of Greenland are so high, that the 
-mow which falls open them, particularly on the D(»th side, is, in 
-one night's time, wholly conTertcd into ice : they also- contain deils 
and cavities, where the sun seldom or never injects his rays ; be- 
sides these, are projections, or landing places, on the declivities of 
the steepest hills, where the rain and snow water lodge, and qnickly 
•congeal. When now the accumulated flakes of snow slide down» 
or Mi with the rain from the eminences above on these pronunences; 
or, when here and there a raountain«spring comes rolling down te 
aoch a lodging-place, where the ice has akeady seated itself, they 
all freeze, and add their tribute to it. This, by degrees, waxes to 
ti body of ice, that can no more be overpowered by ihe sun ; and 
"Which, though it may indeed, at certain seasons, diminish by a 
thaw, yet, upon the whole, through annual acquisitions, it assumes 
«n annual growth. Such a body of ice is often prominent far over 
the rocks. It does not melt on ihe upper surface, hut underneath ; 
-and often cracks into many larger or smaller cleils, from whence 
ithe thawed water trickles out. By this it becomes, at last, so 
'weak, that being overbaded with its own ponderous bulk, it breaks 
loose, and tumbles down the rocks with a terrible crash. Where it 
teppens to overliang a precipice on the shore, it plunges into the 
•deep with a shock Kke thunder ; and with such an agitation of the 
^ater, as will overset a boat at some distance, as many a poor 
<jreenlander has fatally experienced." Thus are these amazing 
-ice mountains launched forth to sea, and found floating in the wa^ 
ters round both the Poles. It is these that have hindered mariners 
<from discovering the extensive countries that lie round the South 
Pole ; and that probably block up the passage to China by the 
«orth. 

I will conclude this chapter with one effect more produced i^y the 
leaHness of the sea; which is, the luminous appearance of its waves 
in the night. All who have been spectators of a sea by night, a 
littled ruffled with winds, seldom fail of observing its iSeiy mght- 
ness. f n some places it shines as far as the eye xcan reach ; * at 
other times, only when the waves boom against the side of the ves* 
sel, or the oar dashes tnto the water. Some seas shine often ; others 
more seldom : some, ever when particular winds blow ; and others, 
fwithin a narrow coraipass; a long tract of light being seen along the 
surface, whilst all the rest is hid in total darkness. It is not easy to 
account for these extraordinary appearances : some have supposed 
that a number of luminous insects produced the effect, and this is 
Jq jneality sometimes the case; in general, however, they have eveiy 

* jBoyle, vol. i. p. 21H. 
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resemblance to that light produced by electricity, and protiably 
arise from the agitation and dashing of the saline particles of the 
fluid against each other. But the manner in which this is done, 
(for we can produce nothing similar by any experiments hitherto 
made,) remains for some happier accident to discover. Our jpro- 
gress in the knowledge of nature is slow ; and it is a mortifying 
consideration^ that we are hitherto more indebted for success to 
chance than mdustry« 



CHAPTER XVI. 

OF THE TIDES, MOTION, AND CURRENTS OF THE SEA ; 

WITH THEIR EFFECTS. 

It was said, in the former chapter, that the waters of the sea were 
kept sweet by their motion, without which they would soon putrefy, 
and spread universal infection. If we look for final causes, here, 
indeed, we have a great and an obvious one that presents itself 
before us. Had the sea been made without motion, and resem* 
blipg a pool of stagnant water, the nobler races of animated na^ 
ture would shortly be at an end. Nothing would then be left alive 
but swarms of ill-formed creatures, with scarcely more tlian vege- 
table life; and subsisting by putrefaction. Were this extensive 
bed of waters entirely quiescent, millions of the smaller reptile 
kinds would there find a proper retreat to breed and multiply in ; 
fhey \fould find there no agitation, no concussion in the parts of 
the fiuid to crush their feeble frames, or^ to force them from the 
places where they were bred ; there they would multiply in security 
and ease, enjoy a short life, and putrefying, thus again give nourish- 
ment to numberless others, as little worthy of existence as them- 
selves. But the motion of this great element effectually destroys 
the number of these viler creatures ; its currents and its tides pro- 
duce continual agitations, the shock of which they are not able to 
endure : the parts of the fiuid rubbing against each other, destroy 
all viscidities ; and the ocean, if I may so express it, acquires health 
by exercise. 

The most obvious motion of the sea, and the most generally ac- 
knowledged, is that of its tides. This elen^ent is observed to flow 
for certain hours, from south towards the north ; ui which motion or 
flux, which lasts about sin: hours, the sea gradually swells ; so that 
entering^ the mouths of rivers, it drives back the river waters to their 
heads. After a qontumal flux of ^x hours, the sea seems to rest lor 
a quarter of an hour;^ and then begins to ebb, or retire back again, 
from north to south, for six hours more; in which time the waters 
sinkmg, the rivers resume their natural course. After a seeming 
pause of a quarter of an hour, the sea again begins to flow as be- 
fore : and thus it has alternately risen and fallen^, twice a day, since^ 
the creation. 
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This amazing apjpearance did not fail to excite the curiosity, as it 
did the wonder of the ancients. After some wild conjectures of the 
eariiest philosophers, it became well known, in the time of Pliny, that 
the tides were entirely under the influence, in a small degree, of the 
sun ; but in a much greater, of the itioon. It was found that there 
was a flux and reflux of the sea, in the space of twelve hours fifty 
minutes, which is exactly the time of a lunar day. It was obsenred, 
that whenever the moon was in the meridian, or, in other words, as 
nearly as possible over any part of the sea, that the sea flowed to 
that part, and made a tide there ; on the contrary it was found, that 
when the moon left the meridian, the sea began to flow back again 
from whence it came ; and there might be said to ebb. Thus far 
the waters of the sea seemed very regularly to attend the motions of 
the moon. But it appeared, likewise, that when the moon was in 
the opposite meridian, as far ofl'on the other side of the globe, that 
i^iere was a tide on this side also ; so that the moon produced two 
cides one by her greatest approach to us, and another by her great- 
est distance from us : in other words, the moon, in once going round 
the earth, produced two tkles, always at the same time ; one on the 
part of the globe directly under her, and the other on the part of the 
^obe directly opposite. 

Mankind contmued for several ages content with knowing the 
general cause of these wonders, hopeless of discovering the particu- 
lar manner of the moon's operation. Kepler was the first who con- 
jectured that attraction was the principal cause ; asserting, that the 
sphere of the moon's operation extended to the earth, and drew up 
its waters. The precise manner in which this is done, was discover- 
ed by Newton. 

The moon has been found, like all the rest of the planets, to 
Attract, and to be attracted by the earth. This attraction prevails 
throughout our whole planetary system. The more matter there is 
contained in any body, the more it attracts : and its influence de- 
creases in proportion as the distance, when squared, increases. This 
being premised, let us see what must ensue upon supposing the moon 
in the meridian of any tract of the sea. The surface of the water 
immediately under the moon is nearer the moon than any other part 
of the globe is; and, therefore, must be more subject to its attrac- 
tion than the waters any where else. The waters will, therefore, be 
attracted by the moon, and rise in a heap ; whose eminence will be 
the highest where the attraction is greatest. In order to form this 
eminence, it b obvious that the surface, as well as the depths, will 
be agitated ; and that wherever the water runs from one part, suc- 
ceeding waters must run to fill up the space it has left. Thus the 
waters of the sea, running from all parts, to attend the motions of 
the moon, produce the flowing of the tide ; and it is high tide at that 
part wherever the moon comes over it, or to its meridian. 

But when the moon travels onward, and ceases to point over the 
place where the waters were just risen, the cause here of their rising 
ceasing to operate, they will flow back, by their natural gravity. 
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into the lower parts from whence they had travelled ; and this retir- 
ing of the waters will form tlie ebbing of the sea. 

Thus the first part of the demonstration is obvions; since, in 
general, it requires no great sagacity to conceiye that the waters 
nearest the moon are most attracted, or raised highest by the moon. 
But the other part of the demonstration, namely, how there dmie ta 
be high tides at the same time on the opposite side of the globe, and 
where the waters are farthest from the moon, is not so easy to con- 
ceive. To eomprdiend this, it must be observed, that the parts of 
the earth and its waters that are farthest frcmi the moon, are the 
parts of all others that are least attracted by the moon : it must also 
be observed, that all the waters, when the moon is on the oppoote 
side of tlie earth, must be attracted by it in the same direction thai 
the earth itself attracts them ; that is, if I may so say, quite throi^h 
the body of the earth, towards the moon itself. This, therefore, 
being conceived, it is plain that those waters which are farthest from 
the moon, will have less weight than those of any other part, on the 
same side of the globe; because the moon's attraction, which con- 
spires with the earth's attraction, is there least. Now, therefore, the 
waters farthest from the moon, having less weight, and b^ng light- 
est, will be pressed on all sides, by those that, having more attrac- 
tion, are heavier : they will be prmed, I say , on all sides; and the 
heavier waters flowing in, will make them swell and rise in an emi- 
-nence directly opposite to that on the other side of the globe, caused 
by the more immediate influence of the moon. 

In this manner the moon, in one diurnal revolution, prodaees twe 
tides ; one raised immediately under the sphere of its influence, and 
the other directly opposite to it. As the moon travels, this vast 
body of waters rears upward, as if to watch its motion; and pur- 
sues the same constant rotation. However, in this great work of 
raising the tides, the sun has no small share ; it prodoces its own 
tides constantly every day, just as the moon does, but in a much less 
degree, because the sun is at an immensely greater distance. Thus 
there are solar tides, and lunar tides. When the forces of these two 
great luminaries concur, which they always do when they are dther 
in^he same, or in opposite parts of the heavens, they jointly pro^ 
duce a much greater tide, than when they are so situated in the hea* 
yens, as each to make peculiar tides of their own. To express the 
very same thing technically, — in the conjunctions and oppositions 
ofthesunand moon, the attraction of the sun conspires with the 
attraction of the moon ; by which means the high-spring tides are 
Ibrmed. But in tlie quadratures of the sun and moon, the water 
raised by the one is depressed by the other ; and hence the lower 
neap-tides have their production. In a word, the tides are greatest 
in the syzigies, and least in the quadratures. 

This theory well understood, and Uie astronomical terms previ- 
ously known, it may readily be brought to explain the various ap- 
pearances of the tides, if the earth were covered with a deep sea, 
and the waters uninfluenced by shoals, currents, straits, or tempests. 
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But in every part of the sea near the shores, the geographer must 
come ki to correct the calculations of the astronomer. For, by rea- 
son of the shallowness of some places, and the narrowness of the 
^raits in others, there arises a great diversity in the effect, not to 
he accounted for without an exact knowledge of all the circum- 
stances of the place. In the great depths of the ocean, for instance, 
a. very slow and imperceptible motion of the whole body of water 
will suffice to raise its surface several feet high ; but if the same 
increase of water is to be conveyed through a narrow channel, il 
■uist rush through it with the most impetuous rapidity. Thus, in 
the English Channel, and the Grerman Ocean, the tide is found to 
flow strongest in those places that are narrowest ; the same quan- 
tity of ifaier being, in this case, driven through a smaller passage* 
It is oAen seen, therefore, pouring through a strait with great force ; 
and, by ks rapidity, considerably rais^ above the surface of that 
part of the ocean into which it runs. 

This ^llowness and narrowness in many parts of the sea, give 
also rise to a peculiarity in the tides of some parts of the world. — 
For in many places, and in our own seas in particular, the great- 
est awdl of the tide is not while the moon is in its meridian height, 
mod .directly over the place, but some time after it has declined from 
thence. The sea, in this case, being obstructed, pursues the moon 
with what dispatch it can, but does not arrive with all its waters till 
long after the moon has ceased to operate. Lastly, from this shal- 
lowness of the sea, and from its being obstructed by shoals and 
itraits, we may account for the Mediterranean, the Baltic, and. the- 
Black Sea, having no sensible tides. These, though to us they 
seem very extensive, are not however large enough to be affected 
by the influence of the moon; and as to their communication with 
the ocean, through such narrow inlets, it is impossible that in a few 
hours' time they should receive and return water enough to raise or 
depress tliem in any considerable degree. 

In general, then, we may observe, that all tides are much higher, 
and more considerable in the torrid zone, than in the rest of tl.e 
ocean ; the sea in those parts being generally deeper, and less aitect- 
ed ^y changeable winds, or winding shores.*^ The greatest tide we 
know of, is that at the mouth of the river Indus, where tlie water 
rises thirty feet in height. How great, therefore, must have been 
the amacement of Alexander's soldiers at so strange an appearance L 
They who always before had been accustomed only to the scarcely 
perceptible risings of the Medilei-ranean, or the minute intumescence- 
of the Black Sea, when made at once spectators of a river rising and 
fidling thirty feet in a few hours, must no doubt have felt the most 
extreme awe, and, as we are told,t a mixture of curiosity and appre- 
hension. The tides are also remarkably high on the coasts of Malay, 
in the Straits of Sunda, in the Red Sea, at the mouth of tlie river 

* Buffon, vol. ii. p. 187. 
t Qaintus Cartlus. 
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St. Lawrence, along the coasts of China and Japan, at Panama, and 
in the Gulf of Bengal. The tides at Tonquin, however, are the most 
remarkable in the world. In this part there is but one tide, and one 
ebb, in twenty-four hours ^ whereas, as we have said before, in other 
places there are two. Besides, there, twice in each month, there is 
no tide at all, when the moon is near the equinoctial, the water being 
for some time quite stagnant. These, with some other odd appear- 
ances attending the same phenomena, were considered by many as 
inscrutable ; but Sir Isaac Newton, with peculiar sagacity, adjudged 
them to arise from the concurrence of two tides, one from the South 
Sea, and the other from the Indian Ocean. Of each of these tides 
there come successively two every day ; two at one time greater, and 
two at another that are less. The time between the arrival of the 
two greater, is considered by him as high tide; the time between the 
two lesser, as ebb. In short, with this clue, that great mathematician 
solved every appearance, and so established his theory, as to 
inlence every opposer. 

This fluctuation of the sea from the tides, produces another^ and 
more constant rotation of its waters, from the east to the west, in this 
respect following the course of the moon. This may be considered 
as one great and general current of the waters of the sea; and al- 
though it be not every-where distinguishable, it is nevertheless every- 
where existent, except when opposed by some particular current or 
eddy, produced by partial and local causes. This tendency of the sea 
towards the west is plainly preceivable in all the great straits of tlie 
ocean ; as, for instance, in those of Magellan, where the tide running 
in from the east, rises twenty feet high, and continues flowing six 
hours : whereas the ebb continues but two hours, and the current is 
directed to the west. This proves that the flux is not equal to the 
reflux ; and that from both results a motion of the sea westward, 
which is more powerful during the time of the flux than the re- 
flux. 

But this motion westward has been sensibly observed by naviga- 
tors, in their passage back from India to Madagascar, and so on to 
Africa. In the great Pacific Ocean also it is very perceivable ; but 
the places where it is most obvious are, as was said, in those straits 
which join one ocean to another. In the straits between the Maldi- 
via islands, in the Gulf of iMexico, between cuba and Jucatan. In 
the straits of the Gulf of Paria, the motion is so violent, that it 
hath received the appellation of the Dragon's Mouth. North- 
ward in the Sea of Canada, in Waigat's Straits, in the straits 
of Java, and, in short, in every strait where the ocean on one 
part pours into the ocean on the other. In this manner, there- 
fore, is the sea carried with an unceasing circulation round the 
globe; and at the same time that its waters are pushed back 
and forward with the tide, they have thus a progressive cur- 
rent to the west, which, though less observable, is not the less 
real. 

Besides these two general motions of the sea, there are others 
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^hich are iparticolar to many parts of it, and are ^lled currents. 
These are found to run in all directions, east, west, nortjb, and south ; 
being formed, as was said above, by various causes ; the prominence 
of the shores, the narrowness of the straits, the variations of the wind, 
and the inequalities at the bottom. These, though no great object 
to the philosopher, as their causes are generally local and obvious, 
are nevertheless of the most material consequence to the mariner; 
and without a knowledge of which he could never succeed. It oftdA 
baa happened, that when a ship has unknowingly got into one of 
these, every thing seems to go forward with success, the mariners 
soppoae themselves every hour approaching their wished-for port, 
the wind fills thdr sails, and the ship's prow seems to divide the wa- 
ter ; but, at last, by miserable experience they find, that instead of 
going forward, they have been all the time receding. The business 
of currents, therefore, makes a considerable article in navigation; 
and the direction of their stream, and their rapidity, has been care- 
fully set down. This some do by the observation of the surface of 
the current ; or by the driving of the froth along the shore ; or by 
throwing out what is called the log-line, with a buoy made for that 
purpose; and by the direction and motion of this, they judge of the 
setting and the rapidity of the current. 

These currents are generally found to be most violent under the 
equator, where indeed all the motions of the ocean are most per- 
ceivable. Along the coasts of Guinea, if a ship happens to over- 
shoot the mouth of any river it is bound to, the current prevents its 
return ; so that it is obliged to steer out to sea, and take a very lai*ge 
compass, in order to correct the former mistake. These set in a 
contrary direction to the general motion of the sea westward ; and 
that so strongly, that a passage which with the current is made in 
two days, is with difficulty performed in six weeks against it. How- 
ever, they do not extend above twenty leagues from the coast ; and 
ships going to the East Indies take care not tocome within the sphere 
of their action. At Sumatra the currents, which are extremely rapid, 
run from south to north; there are also strong currents between 
Madagascar and the Cape of Good Hope. On the western coasts 
of America, the current always runs from^ the south to the norths 
where a south wind, continually blowing, most probably occasions 
this phenomenon. But the currents that are most remarkable are 
those continually flowing into the Mediterranean Sea, both from the 
ocean by the Straits or Gibraltar, and at its other extremity, from 
the Euxine Sea by the Archipelago. This is one of the most ex- 
traordinary appearances in nature ; this large sea receiving not only 
the numerous rivers that fall into it, such as the Nile, the Rhone, 
and the Po, but also a very great influx from the Euxine Sea on one 
part, and the ocean on the other. At the same time, it is seen to 
return none of those waters it is thus known to recdve : outlets mn- 
ntng from it there are none ; no rivers but such as bring it fresh 
supplies ; no straits but what are constantly pouring their waters 
into it. It has therefore been the wonder of mankind in every age, how 
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and by wiutt meani this vast coacourss of waten are disposed of; 
cthow the sea, which is always receiving, and never returmn^, is na 
way fuller than before. In oider ta account for this, some liave 
said, that the water was reconveyed by subterraneous passages into 
the Red Sea.* There is a story toJd of an Arabian caliph, who 
cai^ht a dolphin in this sea, admiring the beauty of which, he let it 
go again, having previously marked it by a ring of iron. Soma 
time after a dolphin was caught in the Red Sea, and quickly known 
by the rii^ to be the sarnie that had been taken in (he Mediterranean 
before. Such, however, as have not been willing to found their 
opinions upon a story, have attempted to account for the disposal 
of the waters of the JM^iterranean by evaporation. For this pur* 
pose, they have entered into long calculations upon the extent of 
Its surface, and the quantity of water that would be raised from such 
a surface in a year. They then compute how much water runs in 
by its rivers and straits in tliat time ; and find, that the quantity 
exhausted by evaporation greatly exceeds the quantity supplied by 
rivers and seas. This solution, no doubt, would be satisfactory, did 
not the ocean and the Euxine evaporate as well as the Mediterra- 
nean : and as these are subject to the same drain, it must follow, 
that all the seas will in this respect be upon a par ; and therefore 
there must be some other cause for this unperceived drain, and con- 
tinual supply. This seems to be satisfactorily enough accounted foe 
by Dr. Smith, who supposes an under current, running through the 
straits of Gibraltar, to carry out as much water into the ocean, as 
the upper current continually carries in from it. To confirm this, 
be observes, that nearer home, between the north and south fore- 
land, the tide is known to run one way at top, and the ebb another 
way at bottom. This double current he also confirms by an expe- 
riment communicated to him by an able seaman, who being with one 
of the king's frigates in the Baltic, found he went with his boat into- 
the midstream, and was carried violently by the current; upon 
which a basket was sunk, with a large cannon-ball, to a certaia 
depth of water,, which gave a check to the boat^s motion ; as the 
basket sunk still lower, the boat was driven, by the force of the 
water below, against the upper current; and the lower the basket 
was let down, the stronger the under current was found, and the- 
quicker was the boat^s motion against the upper stream, which 
seemed not to be above four fathom deep. From hence we may 
readily infer, that the same cause may operate at the Straits of 
Gibraltar ; and that while the Mediterranean seems replenishing ai 
top, it may be emptying at bottom. 

The number of the currents at sea are impossible to be recounted^ 
nor, indeed, are they always known : new ones are daily produced 
by a variety of causes, and as quickly disappear. When a regular 
current is opposed by another in a narrow strait, or where the bot- 
tom of the sea is very uneven, a whirlpool is often formed. These- 

* Kircher, Mund. Subt. vol. i. 
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vGfe Ibnnerf J conodered m the ibosI formkkble obsliuctioi» to 
Bsvigatioiiy and the ancient poets and historiaiis speak of tbeoi wkh 
terror; they are described as swaliowiog op ships»and daaliingtheoi 
agaioBt the rocks at the bottom : appiebenaions did not fail to add 
kam^Bmry terrors to the dcsrnptioo, and pkiced at the centre of the 
w h irl p ool, a dreadful den» iraaghi with wowtlers whose bowlings 
icr i fd to add new horrors to the dashings of the deepw Mankind 
at presenty howerer, riew these eddies of the sea with very little 
apprehenaon ; andsome have wondered how the ancients cotdd havo 
so nMich orercharged their deseription&. Bat all this is Tery aatu- 
tally accounted lor. In those tiraes^ when navigation was in its 
infiuicy, and the slightest concussion of the waves generally sent 
the poor adventurer to the bottom, it is not to be wmidered at that 
he was ternlicd at the violent agitations in one of these. When his 
little ship, but ill-Atted for opposing the fury of the sea, was got 
within the vurtex, there mtss then no possibility of ever returning. 
To add to the fatality, they were always near the shore ; and along 
the shore was the only place where this iH-provided mariner durst 
▼enture to sail. These were therefore dfeadful impodiiRcnts to his 
navigation ; for if he attempted to pass between them and the shore, 
he was sometimes sucked in by the eddy; and if lie attempted to 
avoid them out at sea, he was often sunk by the storm* But in our 
time, and in our present improved state of navigation, Charybdis 
and the Euripus, with all the other irregular currents of the Medi- 
terranean, are no longer formidable. Mr. Addison, not attending 
to this train of thinking, upon pfissing through tlie Straits of Sicily, 
was surprised at tlie little tliere was of terror in the present appear- 
ance of Scylla and Charybdis; and seems to be of opinion, that 
their agitations are mudi diminished since the times of antiquity. — 
In fact, from the reasons above, all the wonders of the Mediterra- 
nean Sea are described in much higher colours than tliey merit, to 
i» who are acquaint with the qiore magnificent terrors of the 
ocean. Tl^c Mediterranean is pne of the smoothest and most gentle 
seas in the world; its tides are scarcely perceivable, except in 
ttie Qulf of Venice, and shipwrecks are less known there than in 
any other part of the world. 

It is in the ocean, therefore, that these whirlpools are particularly 
dai^erous, where the tides are violent, and the tempests fierce. To 
piention only one, that called the Maelstroom, upon the coasts of 
Norway, which is considered as the most dreadful and voracious in 
the world. The name it has received from the natives, signifies the 
navel of the sea ; since they suppose, that a great share of the water 
of tlie sea is sucked up, and discharged by its vortex. A minute 
description of the internal parts is not to be expected, since none 
who were there ever returned to bring back information. The body 
of the waters that form this whirlpool, are extended in a circle above 
thirteen miles in circumference.^ In the midst of this stands a rock, 

* Kircber, Mond. Subt. toI. i. p. 156. 
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ftj^sl which the tide in its ebb is dai|hed with inconoeivabYe fuiy^ 
At this time it instantly swallows up alt\ things that come within the 
sphere of its violence ; trees, timbery an^ shipping. No skill in the 
mariner, nor strength of rowing can work an escape : the sailor a| 
the helm finds the ship at first go in a current opposite to his inten- 
tions ; his vessel's motion, though slow in the beginning, becomes 
every moment more rapid ; it goes round, in circles still narrower 
and narrower, till at last it is dashed against the rocks, and instantly 
disappears : nor is it seen again for sij^ hours, till the tide flowing, 
it b vomited forth with the same violence with which it was drawn 
in. The noide of tbi^ dreadful vortex still farther contributes to 
increase its terror, which, with the dashing of the waters, and the 
dreadful valley, if it may be so called, caused by thei^ circulatioi^ 
makes one of the most tremendous objects in nature^ 



CHAPTER XVII. 

OF THE CHANGES PRODUCED BY THE SEA UPON 

THE EARTH. 

From what has been said, as well of the earth as of the sea, they 
both appear to be in continual fiuctuaUon. The earth, the common 
pfTomptuary that supplies subsbtence to men, animals, and vegeta- 
bles, is continually furnishing its stores to their support. But the 
matter which is thus derived from it, is soon restored and laid down 
again to be prepared for fresh mutations. The transmigration 
of souls is no doubt false and whimsical; but nothing can be more 
certain than the transmigration of bodies : the spoils of the meanest 
reptile may go to the formation of a prince ; and on the contrary, 
as the poet has it, the body of Caesar may be employed in stopping 
a beer barrel. From this, and other causes, therefore, the earth is 
in continual change. Its internal fires, the deviation of it^ rivers, 
and the falling of its mountains, are daily altering its surfaces ; and 
geography can scarcely recollect the lakes and the valleys that his- 
tory once described. 

But these changes are nothing to the instability of the ocean. It 
would seem that inquietude was as natural to it as its fluidity. It is. 
fli-st seen with a constant and equable motion going towards the 
west ; the tides then interrupt this progression, and for a time drive 
the waters in a contrary direction; besides these agitations, the 
currents act their part in a smaller sphere, being generally greatest 
where the other motions of the sea are least ; namely, nearest the 
shore ; the winds also contribute their share in this universal fluc- 
tuation ; so that scarcely any part of the sea is wholly seen to stag- 
nate. 

Nil enim quiescit, undis impellitur unda, 
£t spiritus et calor toto se corpore misceut. 
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As thif great element w thus changed, and continually labouring 
iDtemally, it may be readily supposed that it produces correspond* 
«Dt changes upon its shores, and those parts of the earth subject to 
its influence. In fact, it is every day making considerable alter* 
ations, either by overflowing its shores in one place, or deserting 
ibem in others; by covering over whole tracts of country, thatwera 
at (Mie time cultivated and peopled, or by leaving its bed to be ap» 
propriated to the purposes of vegetation, and to supply a new theatre 
for human industry at another. 

Id this struggle between the earth and the sea for dominion, the 
greatest number of our shores seem to defy the whole rage of the 
TraveSy both by their height, and the rocky materials of which they 
are composed. The coasts of Italy, for instance,* are bordered 
with rodu of marble of different kinds, the quarries of which may 
easOy be distinguished at a distance from sea, and appear like per* 
pendicular columns of the most beautiful kinds of marble, ranged 
along the shore. In general, the coasts of France, from Brest to 
Bourdeaux, are composed of rocks, as are also those of Spain and 
England, which defend the land, and only are interrupted here and 
there to give an egress to rivers, and to grant the conveniencies of 
bays and harbours to our shipping. It may be in general remarked, 
that wherever the sea is must violent and furious, there the boldest 
shwes, and of the most compact materials, are found to oppose iu 
There are many shores several hundred feet perpendicular, against 
which the sea, when swollen with tides or storms, rises and beats 
with in<x>noeivable fury. In the Orkneys,t where the shores are 
thus fcNrmed, it sometimes, when agitated by a storm, rises two hun- 
dred feet perpendicular, and dashes up its spray, together with sand, 
and other substances that compose its bottom, upon land, like 
showera of rain. 

From hence, therefore, we may conceive how tlie violence of the 
sea, and the boldness of the shore, may be said to have made each 
other. Where the sea meets no obstacles it spreads its water with 
a gentle intumescence, till all its power is destroyed, by . wanting 
depth to aid the motion. But when its progress is diecked in the 
midst, by the prominence of rocks, or the abrupt elevation of the 
land, it dashes with all the force of its depth against the obstacle, 
and forms, by its repeated violence, that abruptness of the shore 
which confines its impetuosity. Where the sea is extremely deep, 
or very much vexed by tempests, it is no small obstacle that can 
confine its rage ; and for this reason we see the boldest shores pro- 
jected against the deepest waters ; all less impediments having long 
before been surmounted and washed away. Perhaps, of all the 
shores in the world, there is not one so high as that on the west of 
jSt^ Kilda, which, upon a late admeasurement, ;{: was found to be 

* Boffon, vol. U. p. 109 t Ibid. p. 101. 
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mt hundred fathom perpendicular above the surface of the sea.-^ 
Here, also, the sea is deep, turbulent, and stormy ; so that it re-* 
quires great force in the shore to oppose its violence. In many 
parts of the world, and particularly upon the coasts of the East 
Indies, the shores, though not high above water, are generally very 
deep, and consequently the waves roll against the land with great 
weight and irregularity. This rising of the waves against the 
ftore, is called by mariners, the surf of the sea; and in shipwredcs 
is generally fatal to such as attempt to swim on shore. In this case, 
iio dexterity in the swimmer, no lloat he can use, neither swimming 
girdle nor cork jacket will save him ; the weight of the superincum* 
bent waves break upon him at once, and crushes him with certaiii 
ruin. Some few of the natives, however, have the art of swim- 
ming and navigating their little boats near those shores^ where an 
European is sure of instant de^struction. 

In places wlicre the force of the sea is less violent^ or ita 
tides less rapid, the sliorcs are generally seen to descend with a more 
gradual declivity. Over these, the waters of the tide steal by al- 
most imperceptible degrees, covering them for a large extent, and 
leaving them bare on its recess. Upon these sliores, as was said» 
the sea seldom beats with any great violence, as a large wave has 
not depth sufficient to float it onwards ; so that here only are to be 
seen gentle surges making calmly towards land, and lessening as 
they approach. As the sea, in the former description, is generally 
seen to present prospects of tumult and uproar, here it more usually 
exhibits a scene of repose and tranquil beauty. Its waters, which, 
when surveyed from the precipice, afforded a muddy greenish hue, 
arising from their depth and position to the eye,* when regarded 
from the shelving shore, wear the colour of the sky, and seem 
rising to meet it. The deafening noise of the deep sea is here con- 
verted into gentle murmurs; instead of the water dashing against 
the face of the rock, it advances and recedes, still going forward, 
but with just force enough to push its weeds and shells, by insen- 
sible approaches, to the shore. 

There are other shores, besides those already described, which 
either have been raised by art, to oppose the sea's aproaches, or, 
from the sea's gaining ground, are threatened with imminent destruc- 
tion. The sea's being thus seen to give and take away lands at 
pleasure, is, without question, one of the most extraordinary conside- 
rations in all natural history. In some places it is seen to obtain the 
superiority by slow and certain approaches, or to burst in at once, 
and overwhelm all things in undistinguished destruction ; in other 
places it departs from its shores, and where its waters have been 
known to rage, it leaves fields covered with the most beautiful ver- 
diu-e. 

The formation of new lands, by the sea's continually bringing its 
sediment to one place, and by the accumulation of its sands in ano- 

* Newtoif s Optics, p. 163—167 
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Iher, is easily conceived. We have had many instances of this in 
England. The island of Oxney, which is adjacent to Romney-niarsh, 
was produced in tliis manner. This had for a long time been a low 
level, continually in danger of being overflown by the river Rotber; 
but the sea, by its depositions, has gradually raised the bottom of the 
river, wliile it has hollowed the mouth ; so that the one is sufficiently 
secured from inundations, and the other is deep enough to admit 
ships of considerable burden. The like also may be seen at that 
bank called the Dogger-sands, where two tides meet, and which thus 
receives new increase every day, so that in time the place seems to 
promise fair for being habitable earth. On many parts of the coast 
of France, England, Holland, Germany, and Prussia, the sea has 
been sensibly known to retire.* Hubert Thomas asserts, in his De- 
scription of the Country of Liege, that the sea formerly encompas- 
sed the city of Tongres, which, however, is at present thirty-five 
leagues distant from it : this assertion he supports by many strong 
reasons; and among others, by the iron rings fixed in the walls of 
the town, for fastening the ships that ccune into the port. In Italy 
there is & considerable piece of ground gained at the month of tha 
river Arno ; and Ravenna, that once stood by the sea side, is now 
considerably removed from it. But we need scarcely mention these,. 
when we find that the whole republic of Holland seems to be a con- 
•quest upon the sea, and in a manner rescued from its boscm. The 
surface of the earth, in this country, is below the level of the bed of 
the sea ; and I remember, upon approaching the coast, to have look < 
ed down upon it from tlie sea as into a valley ; however, it is every 
day rising higher by the depositions made upon it by the sea, the 
Rhine, and the Meuse ; and those parts- winch formerly admitted 
.large men of war, are now known to be too shallow to receive ships 
of very moderate burden t The province ofJucalan, a peninsula 
in the Gulf of Mexico, was formerly a part of the sea : this tract, 
which stretches out into the ocean a hundred leagues, and which is 
above thirty broad, is every-where, at a moderate depth below the 
surface, composed of shells, which evince that its land onrc formed 
the bed of the sea. In France, the town of Aigues Mortcs w; s a 
port in the time of St. Louis, which is now removed more than four 
miles from the sea. Psalmodi, in the same kingdom, was an island 
•in the year 815, but is now more than six miles from the shore. All 
along the coasts of Norfolk, I am very well assured, that, in the me- 
mory of man, the sea has gained fidy yards in some places, and has 
lost as much in others. 

Thus numerous, therefore, are the instances of new lands having 
been produced from the sea, which, as we see, is brought about two 
different ways : first, by the waters raising banks of sand and mud 
where their sediment is deposited ; and, secondly^ by their relinquish- 
ing the shore entirely, and leaving it unoccupied to tlie industry of 
.man» 

* BuflFon, vol. vi. p. 424. t Ibicj* 
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JSut as the sea has been thus known to recede from soiiie lands, so 
tias ity by fatal experience, been found to encroach upon others ; and 
probably these depredations on one part of the shore, may account 
for their dereliction from another; for the current which rested upon 
some certain bank, having got an egress in some other place, it no 
longer presses upon its former bed, but pours all its stream into the 
new entrance, so that every inundation of the sea may be attended 
with some correspondent dereliction of another shore. 

However this be, we have numerous histories of the sea's inunda- 
tions, and its burying whole provinces in its bosom. Many countries 
that have been thus destroyed bear melancholy witness to the truth 
of history ; and shew the tops of their houses, and the spires of their 
steeples, still standing at the bottom of the water. One of the most 
considerable inundations we have in history, is that which happened 
in the reign of Henry I. which overflowed the estates of the earl 
Godwin, and forms now that bank called the Goodwin-sands. In the 
year 1546 a similar irruption of the sea destroyed a hundred thousand 
persons in the territory of Dort, and yet a greater number round 
Dullart. In Friezland and Zealand, there were more than three 
hundred villages overwhelmed; and thehr ruins continue still visible 
at the bottom of the water in a clear day. The Baltic Sea has, by 
slow degrees, covered a large part of Pomerania ; and, among others, 
destroyed and overwhelmed the famous port of Vineta. In the same 
manner, the Norwegian Sea has formed several little islands from 
the main land, and still daily advances upon the continent. The 
German Sea has advanced upon the shores of Holland, near Catt ; 
so that the ruins of an ancient citadel of the Romans, which was for- 
merly buift upon this coast, are now actually under water. To these 
accidents several more might be added ; our own historians, and those 
of other countries, abound with them; almost every flat shore of any 
extent being able to shew something that it has lost, or something 
that it has gained from the sea. 

There are some shores on which the sea has made temporary de- 
predations; where it has overflowed, and after remaining perhaps 
some ages, it has again retired of its own accord, or been driven 
back by the industry of man.* There are many lands in Norway, 
Scotland, and the Maldivia islands, that are at one time covered 
with water, and at another free. The country round the Isle of 
Ely, in the times of Bede, about a thousand years ago, was one of 
the most delightful spots in the whole kingdom. It was not only 
richly tjultivated, and produced all the necessaries of life, but grapes 
also that afforded excellent wine. The accounts of that time are 
copious in the description of its verdure and fertility ; its rich pas- 
tures, covered with flowers and herbage : its beautiful shades, and 
wholesome air. But the sea breaking in upon the land, over- 
whelmed the whole country, took possession of the soil, and 
totally destroyed one of the most fertile valleys in the world. — 

* Buifon, vol. ii. p. 425. 
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Its air» from being dry and healthful, from that time became most 
unwholesome, and clogged with vapours ; and the small part ofthc 
country, that, by being higher than the rest, escaped the deluge, 
. was soon rendered uninhabitable, from its noxious vajpours. Thus 
.Ibis country continued under water for some centuries ; till, at last, 
the sea, by the same caprice which had prompted its invasions, be- 
.gan to alMindon the earth in like manner. It has continued for some 
ages to relinquish its former conquests ; and although the inhabitants 
can neither boast the longevity, nor the luxuries of their former 
pre-occupants, yet they find ample means of subsistence ; and if 
they happen to survive the first years of their residence there^ they 
are oflen known to arrive at a good old age. 

But although history be silent as to many other inundations of 
the like kind, where the sea has overflowed the country, and after- 
wards retired, yet we have numberless testimonies of another nature, 
that prove it beyond the possibility of doubt : I mean those numer- 
ous trees that are found buried at considerable depths in places 
where either rivers or the sea. had accidentally overthrown.^ At 
4he mouth of tlie river Ness, near Bruges, in Flanders, at the depth 
of fidy feet, are found great quantities of trees lying as close to 
each other as they do in a wood ; the trunks, the branches, and the 
leaves, are in such perfect preservation, that the particular kind of 
each tree may instantly be known. About five hundred years ago, 
this very ground was known to have been covered by the sea ; nor 
is there any history or tradition of its having been dry ground, 
which we can have no doubt must have been the case. Thus we 
see a country flourishing in verdure, producing large forests, and 
trees of various kinds, overwhelmed by the sea. We see this ele- 
ment depositing its sediment to a height of fifty feet ; and its waters 
must therefore have risen mucli liigher. We see the same, after it 
has thus overwhelmed and sunk the land so deep beneath its slime, 
capriciously retiring from the same coasts, and leaving that habit- 
aUe once more, which it had formerly destroyed. All this is won- 
derful; and, perhaps, instead of attempting to inquire after the 
cause, which has hitherto been inscrutable, it will best become us to 
rest satisfied with admiration. 

At the city of Modena, in Italy, and about four miles round it, 
wherever it is dug, when the workmen arrive at the depth of sixty- 
three feet, they come to a bed of chalk, which they bore with an 
auger five-feet deep : they then withdraw from the pit, before the 
auger is removed, and upon its extraction the water bursts up 
through the aperture with great violence, and quickly fills this new 
made well, which continues full, and is afifected neither by rains 
wx droughts. But that which is most remarkable in this operation, 
IS the layers of earth as we descend. At the depth of fourteen 
feet are found the ruins of an ancient city, paved streets, houses, 
floors, and dififerent pieces of Mosaic. Under this is found a solid 

* Buffon, vol. ii. p. 403. 
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onih, tfirt ifnAI indhioe oiie to iluklad 1^^ 
iev«r, under it » fiaund a «oft ^oozy «uth, ntde tip <if Fegdtibles; 
md at twenty-six lieet depth, l«r^ trees entire, «uch as walwit 
trees, with the walnuts stiH f^dking an the stem, and their leavat 
and Inaaeiies in exaet presenration. At 'twenty-eight . feet deep, 
a floffl chelk is found, nuxed with a vast quantity of cheils ; and Mm 
bed u eleven feet thick, ^nderthis, vegetables are found again, 
Willi leares and branches cf trees as before; and thus afoemately 
cha& and vegetable earth to the depth of aixty three feet These 
iane the layers wherever the workinen attempt to bore; wlttlein 
manjoftheBi they also find pieces of charcoal, bones, and bittof 
iron. FroQi this description, therefore, it appears that tins country 
has been alternately overflowed and deserted by the sea, one age 
afler another: nor were those overi!owing« and rettrings of trifling 
depth, or of short continuance. Wheii the sea burst in, it must 
have been a long lime in overwhekning the branches of the fallen 
forest with its sediments, and stili longar in forming a regular bed of 
shells eleven feet over them, ft must have, therefore, taken an 
Wige at least to make any one of these layers ; and we may con- 
ekde, that it must have been many ages employed in the production 
of them alL The land, also, upon being deserted, must have had 
time to grow compact, to gather fresh fertility, and to be drained 
of its waters, before it could be disposed to vegetation, or before its 
trees could have shot forth again to maturity. 

We have instances nearer home of the same kind, given us in 
the Philosophical Transactions ; one of them by Mr. Derham. An 
inundation of the sea at Degenham, in Essex, laying bare a part of 
the adjacent pasture, for above two hundred feet wide, and, in some 
places, twenty deep, it discovered a number of trees that had lain 
there for many ages before ; these trees, by lying long underground, 
were become black and hard, and their fibres so tough, that one 
might as easily break a wire, as any of them ; they lay so thick in 
the place where they were found, that in many parts he could step 
from one to another : he conceived, also, that not only all the adja* 
cent marshes, for several hundred acres, were covered undern^ith 
with such timber, but also the marshes along the mouth of the 
Thames, for several miles. The meeting with these trees, at such 
depths, he ascribes to the sediment of the river, and the tides, vrhich 
constantly washing over them, have always left some part of their 
substance behind, so as, by repeated alluvions, to work a bed 
of vegetable earth over them, to the height at which he found 
it. 

The levels of Hatfield-Chace, in Yorkshire, a tract of above 
eighteen thousand acres, which was yearly overflown, was reduced 
to arable and pasture land, by one Sir Cornelius Vermusden, a 
Dutchman. At the bottom of this wide extent, are found millions of 
the roots and bodies of trees, of such as this island either formerly 
did, or does at present produce. The roots of all stand in their 
proper postures, and by them, as thick as ever they could grow. 
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Ifi9 resfiectnre tranks of esith, wom& tkhoire tfiirt j jmnh ko^. The 
oaks, sone of which have be«n «old for ^Heen poundb a-(Nece> are 
a»^ck 8s eiiODj^ Terj lastm^, and etose giamed. The aah trees 
are as soft a» earth, and are eonmoAly cut io pieeea bj ttfe& wprk-> 
sen's spades^ and as soon as flung up into Ibe open air, tmii to 
dvat. But all tfie rest, eveo the wiUows theouelves, whieb are softer 
than the ash, preserre their substance. and texture to this reij daj« 
■Some of the firs appear to have vegetated, eren after they were 
Iblleo, and to have, from their branehes, struck up large trees» as 
great as the parent truidc. It is observable, that many of these trees 
have been burnt, some quite throt^, some on one side ; some have 
been foood chopped and sqnared, others riven with great wcfoden 
wedges, all sufficiently manifesting^ tiiat the country which was dor 
kiged bad formerly been inhabited. Near a great root of one tree 
were found ekrht coins of the Roman emperors; and in some places 
the marks of the ridge and furrow were plainly perceivable, which 
testified that the groand had fonocrly been patient of cultiva* 
tioR. 

The learned naturaiut who has given this description,* has pretty 
plainly evinced, that this foiesl, in particular, must have been thus 
levelled by the Romans ; and that the falling of the trees must have 
eoDtributed to the accumulation of the waters. ^^ The Romans,^ 
says he, *^when the Britons fled, always pursu^ them into the 
fortresses of low woods, and miry forests : in these the wild natives 
foond shelter, and, when opportunity offered, issued out, and fell 
iqpon their invaders without mercy. In this manner the Romans 
-were at length so harassed, that orders were issued out for cutting 
down all the woods and forests in Britain. In order to eflect this, 
and destroy the enemy the easier, they set Sre to the woods com- 
posed of pines, and other inflammable timber, which spreading, tlie 
conflagration destroyed not only the forest, but infinite numbers of 
the wretched inluibitants who had taken shelter therein. When tlie 
piDe trees had thus done what mischief they could« the Romans then 
brought their army nearer, and, with whole legions of the captive 
Britons, cut down most of the trees that were yet left standing ; 
leaving only here and there some trees untouched, as moniimeDts 
of their fury. These, unneedful of their labour, being destitute of 
the support of the underwood, and of their neighbouring trees, were 
eaaly overthrown by the winds, and, witliout interruption, remained 
on the places where they happened to fail. The forest thus fallen, 
roost necessarily have stopped up the currents, both from land and 
sea, and turned into great lakes what were before but temporary 
fftreams. The working of the waters here, the consumption and 
decay of rotten boughs and branches, and the vast increase of 
•walier-moss which flourishes upon marsliy grounds, soon formed a 
covering over the trunks of the fallen trees, and raised the earth 
several feet above its former level. The earth thus every dsy 

• 

♦ Phil. Trans, vol. iv. part U. p. 214. 
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flwelling'by a continual increase from the sediment of the waten, and 
by the lightness of the vegetable substances of which it was cchb- 
posed, soon overtopt the waters- by which this intumescence was at 
^rst effected ; so that it entirely got rid of its inundations, or only 
demanded a slight assistance from man for that purpose." Thk 
may be the origin of all bogs, which are formed by the putrefao* 
tion of vegetable substances, mixed with the mud and slime depo^ 
sited by waters, and at length acquiring a sufficient- oonsis* 
tency. 

From this we see what powerful effects the sea is capable of pro- 
ducing upon its shores, either by overflowing some, or deserting 
others ; by altering the direction of these, and rendermg those 
craggy and precipitate which before were shelving. But the influ- 
ence it has upon these is nothing to that which it has upon that 
great body of earth which forms its bottom. It is at the bottom of 
the sea that the greatest wonders are performed, and the most rapid 
t^n^ are produced ; it is there that the motion of the tides and 
the currents have their whole force, and agitate the substances of 
which their bed is composed. But all these are almost wholly bid 
from human curiosity; the miracles of the deep are performed in 
secret; and we have but little information from its abysses, except 
what we receive by inspection at very shallow depths, or by the 
plummet, or from divers, who are known to descend from twenty 
to thirty fathoms.^ 

The eye can reach but a very short way into the depths of the 
sea ; and that only when its surface is glassy and serene. In many 
seas it perceives nothing but a bright sandy plain at bottom, ex- 
tending for several hundred miles, without an intervening object. — 
But in others, particularly in the Red Sea, it is very different ; the 
whole bottom of this extensive bed of waters is, literally speaking, 
a forest of sub-marine plants, and corals formed by insects for their 
habitation, sometimes branching out to a great extent. Here are 
seen the madrepores, the sponges, mosses, sea mushrooms, and 
other marine productions, covering every part of the bottom ; so that 
some have even supposed the sea to have taken its name from the 
colour of its plants below. However, these plants are by no means 
peculiar to this sea, as they are found in great quantities in the 
Persian Gulf, along the coasts of Africa, and those of Provence and 
Catalonia. 

The bottom of many parts of the sea near America presents a 
very different, though a very beautiful appearance. This is co- 
vered with vegetables, which make it look as green as a meadow, and 
beneath are seen thousands of turtles, and other sea animals, feed- 
ing thereon. 

In order to extend our knowledge of the sea to greater depths, 
recourse has been had to the plummet ; which is generally made of 
9 lump of lead of about forty pounds weight, fastened to a cord.f— ^ 

* Phil. Trans, vol. iy. part ii. p. 192. + Bufibn, vol. ii. p. 5, 
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This, bowever, onlj answers in moderate depths; for' when a deep 
sea is to be sounded, the matter of which the cord is composed, 
being lighter than the water, floats upon it, and when let down to a 
considerable depth, its length so increases its surface, that it is often 
safficient to prevent the lead from sinking ; so that this may be the 
vMson that some parts of the sea are said to have no bottom. 
' In general, we learn from the plummet, that the bottom of the 
fiea is tolerably even -where, it has been examined ; and that the 
Ihrther from the shore, the sea is in general deeper. Notwithstand- 
ing, in the midst of a great and unfathomable ocean, we often find 
'an island raising its head, and singly braving its fury. Such islands 
.-may be considered as the mountains of the deep: and, could we for 
a itacHnent imagine the waters of the ocean removed, or dried away, 
we iriiould probably find the inequalities of its bed resembling those 
that are found at land. Here extensive plains ; there valleys ; and, 
ID many placed mountains of amazing height. M. Buache has ao- 
iUally given us a map of that part of its bottom, which lies between 
Africa and America, taken from the several soundings of mariners : 
in it we find the same uneven surface that we do upon land, the 
«aine eminences, and the same depressions. In such an imaginary 
prospect, however, there would be this difference, that as the tops 
of land mountains appear the most barren and rocky, the tops of 
flea mountains would be found the most verdant and fruitful. 

The plummet, which thus gives us some idea of the inequalities 
of the bottom, leaves us totally in the dark as to every other parti- 
cular; recourse, therefore, has been had to divers: these, either 
being bred up in this dangerous way of life, and accustomed to re- 
main some time under water without breathing, or assisted by means 
of a diving-bell, have been able to return some confused and un- 
certain accounts of the places below. In the great diving-bell 
improved by Dr. Halley, which was large enough to contain ^ve 
men, and was supplied with fresh air by buckets, that alternately 
rose and fell, they descended fifty fathoms. In this huge machine, 
which was let down from the mast of the ship, the Doctor himself 
-went down to the bottom, where, when the sea was clear, and espe- 
cially when the sun shone, he could see perfectly well to write or 
read, and much more to take up any thing that was underneath : 
at other times, when the water was troubled and thick, it was as 
dark as night below, so that he was obliged to keep a candle lighted 
at the bottom. But there is one thing very remarkable ; that the 
water, which from above was usirally seen of a green colour, when 
k)oked at from below, appeared to him of a very different one, 
casting a redness upon one of his hands, like that of damask rosea* 
— a proof of the sea^s taking its colour not from any thjng floating 
in it, but from the different reflexions of the rays of light. Upon 
the whole, the accounts we have received from the bottom, by this 
contrivance, are but few. We learn from it, and from divers in 

* Newton's Optics, p. 50. 
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freneraly that viiile,||he surface of the sea may be deformed by tem- 
.peBis, it is usually calm and temperate beloW;* tliat some diTers 
"wbo hare gone down when the weather was calm^ and came up when 
it was tempestuous, was surprised at their not perceiving the change 
wA the bottom. This, however, must not be supposed to obtaiD 
vrith regard to the tides, and the currenta, as they, are seen constantly 
i^ifting their bottom ; taking their bed with great violence iirom one 
place, and depositing it upon another. We are informed, alao^ by 
divers, that the sea grows colder in proportion as they descend to 
the bottom ; that as far as the sun^s rays pierce, it is infhiCDced by 
their warmth ; but lower, the cold becomes almost intolerable. A 
person of quality, vi^ho had been himself a diver, as Mr. Boyle informs 
.ps, dedar^^ that though he seldom descended above, three or four 
fathoms, yet he found it so much colder than near the top, that be 
• could not well endure it; and that b^ng let down in a great 
diving-bell, although the water could not immediately touch him, 
he (bund the air extremely cdd upon his first arrival at the 
bottom. ' 

Prom divers alsovi^e learn, that the sea in many places is filled 
with rocks at bottom: and that among their clifla, ami ufioo tbeir 
sides, various ^substances sprout forward, wliicb are either reatty 
vegetables, or the nests of insects, increased to some magnitude^— - 
Some off these assume the siiape of beautiful flowers; and though 
BofI when taken up, soon harden, and are kept in the cabinets of 
the curious. 

But of all those divers who have brought us information from- the 
bottom of the deep, the .famo>is Nicola Pesce, whose performances 
are iM us by Kircher, is the most celebrated. I will not so much 
as pretend to vouch for the veracity of Kircher^s account, which he 
assures us he had from the archives of the kings of Sicily: but it 
may serve to enliven a heavy chapter. ** In the times of Frederic, 
king of Sicily, there lived a celebrated diver, whose name was 
Nicholas, and, who, from his amazing skill in swimming, and his 
perseverance under water, was aumamed the Fish. This man had, 
from his infancy, been used to the sea ; and earned his scanty sub- 
sistence by diving for corals and oysters, which he sold in the villages 
on shore. His long acquaintance with the sea, at last brought it to 
be almost his natural element. He frequently was known to spend 
five days in the midst of the waves, without any other provisions 
than the fish which he en tight there, and ate raw. He ollen swan 
over from Sicily to Calabria, a tempestuous and dangerous pas- 
sage, carrying letters from the king. He was frequently known to 
swim among the gulfs of the Lipari islands, no way apprehensive 
of danger. 

*' Some mariners out at sea one day observed something at some 
distance from them, which they regarded as a sea monster ; but upon 
its approach it was known to be Nicholas, whom they took into their 

* Bqyle, vol. iii* p. ^12. 
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diip: when Uiey «aked litm whither he waui going in ao stormy and 
rough a sea, and at such a distance froin land, he allowed them a 
fpacktt of letters which he was carrying to one of tlie towns of Italy, 
4$xactly done up in a leather bag, in- such a manner as that they 
iDoiikl not be wetied by the sea. He kept them thus company for 
aome time on tlieir voyage, conversing and asking questions; and 
after eating a hearty meal with them, he took his leave, and, jump- 
ing into the aea, pursued his voyage alone. 

** In order to aki these powers of enduriug in the deep, nature 
aeemed to have assisted him in a very extraordinary manner ; for 
Jtlie spaces between his lingers and toes were webbed as in a goose; 
.and his ch.est became ao very capaciuus, that he could take in. at 
one inspiration as much breath as would serve him for a whole 
day. 

^^ This account of 90 extraordinary a person did not fail to reach 
the king himself, who, actuated by the general curiosity, ordered 
Uiat Nicolas should be brought before him. It was no ea^y matter 
to find Nicolas, who generally spent his time in the solitudes of the 
deep ; but at last, liuwever, after much searching, he was found, 
and brought before his majesty. The curiosity of this monarch had 
been long excited by the accounts he had heard of the bottom of the 
gulf of Charybdis ; he therefore conceived that it would be a pro« 
per opportunity to have more certain information, and commanded 
our poor diver to examine the bottom of this dreadful whirlpool; as 
an incitement to his obedience, he ordered a golden cup to be flung 
into it. Nicolas was not insensible of the danger to which he was 
exposed ; dangers best known only to himself; and he therefore 
presumed to remonstrate ; but the hopes of the reward, the desire 
of pleasing the king, and the pleasure of showing his skill, at last 
prevailed. He instantly jumped into the gulf, and was swallowed 
as instantly up in its bosom. He continued for three quarters of an 
hour below ; during wliich time the king and bis attendants remained 
upon shore anxious for his fate ; but he at last appeared, buffeting 
upon the surface, holding the cup in triumph in one hand, and mak- 
ing his way good among the waves with the other. It may be sup- 
posed he was received with applause, upon his arrival on shore : th6 
tup was made the reward of his adventure ; the king ordered him 
to be taken proper care of; and as he was somewltat fatigued and 
debtf&tated by bis labour, afler a hearty meal he was put to bed, and 
permitted to refresh himself by sleeping. 

^When his spirits were thus restored, he was again brought to 
aatisfy the king's curiosity with a narrative of the wonders he had 
aeen; and his account was to the following effect: He would never, 
he sidd, have obeyed the king^s commands had he been apprized of 
half the dangers that were before him. There were four thmgs, he 
said, that rendered the gulf dreadful, not only to men, but even to 
the fishes themselves : first, the force of the water bursting up from 
the bottom, which requires great strength to resist; secondly, the 
abruptness of the rocks, that on everv side threatened destruction ; 
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tbirdlyy the forot of the vhirlpool, dashing agaiwit those rocks; and 
fMirthly, the number and magnitude of the polypous fish, some of 
which appeared as large as a man, and which every-where sticking 
agi^nst the rocks, projected their fibrous arms to entangle him. Be- 
ing asked how he was able so readily to find the cup that had been 
thrown in, he replied, that it happened to be Aung by the waves into 
the cavity of a rock, against which he himself was urged in his 
descent. This account, however, did not satisfy the king's curiosity ; 
being requested to venture once more into the gulf for further disco- 
Teries, he at first refused ; but the king, desirous of having the moit 
exact information possible of all things to be found in the gulf, 
repeated his solicitations ; and, to give them still greater weight, 
produced a larger cup than the former, and added also a purse of 
gold. Upon these considerations, the unfortunate Pessacola once 
again plunged into the whirlpool, and was never heard of more." 



CHAPTER XVHf. 

A SUMMARY ACCOUNT OF THE MECHANICAL PROPERTIES 

OF AIR. 

Having described the earth and the sea, we now ascend into that 
.fluid wjiich surrounds them both, and which, in some measure, sup- 
ports and supplies all animated nature. As, upon viewing the bot- 
tom of the ocean from its surface, we see an infinity of animals 
moving therein, and seeking food, so, were some superior being to 
regard the earth at a proper distance, he might consider us in the 
same light ; he might, from his superior station, behold a number of 
busy little beings, immersed in the aerial fluid that every-wbere sur- 
rounds them, and sedulously employed in procuring the means of 
subsistence. This fluid, though too fine for the gross perception of 
its inhabitants, might, to his nicer organs of sight, be very visible ; 
and while he at once saw into its operations, he might smile at the 
varieties of human conjecture concerning it ; he might readily discern, 
perhaps, the height above the surface of the earth to which this fluid 
atmosphere reaches : he might exactly determine the peculiar form 
of its parts which gives it the spring or elasticity with which it is 
endued : he might distinguish which of its parts were pure incorrupti- 
ble air, and which only made for a little time to assume the appear- 
ance, so as to be quickly returned back to the element from whence 
it came. But as for us, who are immersed at the bottom of this gulf, 
we must be contented with a more confined knowledge; and, want- 
ing a proper point of prospect, remain satisfied with a combination 
of the efifects. 

One of the first things that our senses informs us of is, that although 
the air is too fine for our sight, it is very obvious to our touch. Al- 
though we cannot see the wind contained in a bladder, we can very 
readily feel its resistance ; and though the hurricane may want colour^ 
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we often fatally experienoe that it does not want wee. We have 
equal experience of the air's spring or elasticity : the bladdef , when 
presied, returns again, upon the pressure being taken away ; a bot- 
tle, when filled, often bursts^ from the spring of air which is incloded. 

So far the slightest experience reaches ; but, by carrying experi- 
ment a little farther, we learn that air also is heavy ; a round glasi 
wenti being emptied of its air, and accurately weighed, has been 
found lighter than when it was weighed with the air in it* UpcAi 
computing the superior weight of the full vessel, a cubic foot of air is 
Ibnnd to weigh something more than an ounce. 

From this experiment, therefore, we learn, that the earth, and all 
things upon its surface^ are every-where covered with a ponderooa 
doid, which rising very high over our heads, must be proportiona« 
Uy heavy. For instance, as in the sea, a man at the depth of twenty 
feet rastains a greater weight of water than a man at the depth of 
but ten feet; so will a man at the bottom of a valley have a greater 
weight of air over him, than a man on the top of a mountain. 

From hence we may conclude, that we sustain a very great weight 
of air; and although, like men walking at the bottom of the sea, we 
cannot feel the weight which presses equally round us, yet the pres« 
sure is not the less real. As in morals we seldom know the blessings 
that surround us till we are deprived of them, so here we do not 
perceive the weight of the ambient fluid, till a part of it is taken 
away. If, by any means, we contrive to take away the pressure of 
the air from any one part of our bodies, we are soon made sensible 
of the weight upon the other parts. Thus, if we clap our hand upon 
the month of a vessel from whence the air has been taken away, 
there will thus be air on one side, and none on the other ; upon 
which, we shall instantly find the hand violently sucked inwards, 
which is nothing more than the weight of the air upon the back of the 
hand that forces it into the space which is empty below. 

As by this experiment we perceive that the air presses with great 
weight upon every thing on the surface of the earth, so by other 
experiments we learn the exact weight with which it presses. First, 
if the air be exhausted out of any vessel, a drinking vessel for 
instance,* and this vessel be set with the mouth downwards in water* 
the water will rise up into the empty space, and fill the inverted , 
glass; for the external air will, in this case, press up the water where 
there is no weight to resist ; as one part of a b^ being pressed^ 
niakes the other parts, that have no weight upon them, rise. In thb 
case, as was said, the water being pressed without, will rise in the 
glass, and would continue to rise (if the empty glass were tall enough) 
Uiirty-t wo feet high. In fact, there have been pipes made pur- 
posely for this experiment of above thirty-two feet high ; in which^ 
upon being exhausted, the water has always risen to the height of 
thirty-two feet : there it has always rest^, and never ascended 

* This may be done by burning a bit of paper in the same, and then 
qoicfcly turning it down upon the waterv 

VOL. I.— No. VI. R 



itl^ HISTORY OF 

kigliep. From^lbt, therefore, we lefim^ thai the weight of the^air 
wUch presses up the water, is e^ual to a pillar or column of water 
which is thirty-two feet high ; as it is just able to raise such a co- 
lumn, and no more. In other words, the surface of the earth is 
every-where covered with a weight of air which is equiyalent to a 
eoTering of thirty-two feet deep of water ; or to a weight of twenty* 
nine inehea and a half of quicksilver, wliich is known to be just as 
heavy as the fornix. 

i Thus w& see that the air, at the surface of the earth, is just a» 
heavy as thirty-two feet of water, or twenty-nine inches and a half 
•f quicksilver; and it is easily found, by computation, that to raise 
water thirty-two feet will require a weight of fifteen pounds upon 
avery square inch. Now, if we are fonid of computations, we have 
only to calculate how many sqiuare inches are in the surface of an 
•aidinary human body, and allowing every inch to sustain fifteen 
pounds, we may amaze ourselves at the weight of air we sustain. It 
has been computed, and found, that our ordinary load of air amounts 
to within a little of forty thousand pounds : this is wonderful ! but 
wondering^ is not the way to grow wise. 

' Notwithstanding this be our ordinary load, and our usual supply, 
there are at difierent times very great variations The air is not, 
like water, equally heavy at all seasons ; but sometimes is lighter 
and sometimes more heavy. It is sometimes more compressed, and 
•ometimes more elastic or springy, which produces the same effects 
as an increase of its weight. The air which at one time raises water 
thirty-two feet in the tube, and quicksilver twenty-nine inches, will 
not at another raise the one to thirty feet, or the other to twenty- 
six inches. This makes, therefore, a very great difference in the 
weight we sustain ; and we are actually known, by computation,. 
t!0 carry at one time four thousand pounds of air more than at 
another. 

The reason of this surprising difference in the weight of air, is- 
either owing to its pressure from above, or to an increase of vapour 
floating in it. Its increased pressure is the consequence of its spring 
or elasticity, which cold and heat sensibly affect, and are continually 
changing. 

This elasticity of the air is one of its most amazing properties ; 
and to which it should seem nothing can set bounds. A body or 
air that may be contained in a nut-shell, may easily, with heat, be 
dilated into a sphere of unknown dimensions. On the contrary^ 
the air contained in a house may be compressed into a cavity not 
larger than the eye of a needle. In short, no bounds can be set to 
•its confinement or expansion; at least, experiment has hitherto 
ibuod its attempts indefinite. In every situation it retains its elas- 
^ty ; and the more closely we compress it, the more strongly does- 
it venst the pressure. If to the increasing the elasticity on one side 
by compression, we increase it on the other side by heat, the force* 
•f both soon becomes irresistible ; and a certain French philosopher 
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aoppoieil* that air thus confined, and expandin^^, %at tuffioijMit for 
tlie expioaion of a world. 

Many instruments have been formed to measure and determine 
these different properties of the air, and which serve several useful 
purpuaea. The barometer serves to measure its weight ; to tell ua 
when it is heavier, and when lighter. It is composed of a glass 
tube or pipe, of about thirty inches in length, closed up at one end; 
tlus tube is then filled with quicksilver ; this done, the maker, dapu 
ping his finger upon the open end, inverts the tube, and fdungea 
ifae <ipen end, finger and all, into a basin of quicksUver, and then 
takes his finger away : now the quicksilver in the tube will, by its 
own weight, endeavour to descend into that in the basin ; but the 
external air, pressing on the surface of the quicksilver in the basin 
.without, and no air being in the tube at top, the quicksilver will 
continue in the tube, being pressed up, as was said, by the afar on^be 
surface of the basin below. The height at which it is known to 
atand in the tube, is usually about twenty-nine inches, when the air 
is heavy ; but not above twenty-six, when the air is very figfat*-^ 
Thus, by this instrument, we can with aome exactness determine the 
wei^t of the air ; and, of consequence, tell before-hand the changes 
of the weather. Before fine dry weather the air is charged with a 
variety of vapours, which float in it unseen, and render it extremely 
heavy, so that it presses up the quicksilver ; or, in other words, the 
barometer rises. In moist, raioy weather, the vapours are washed 
down, or there is not heat sufficient for them to rise, so that the air 
is then sensibly lighter, and presses up the quicksilver with leas 
force ; or, in other words, the barometer is seen to fall. Our con- 
stitutions seem also to correspond with the changes of the weather- 
glass; they are braced, strong, and vigorous, with a large body of 
air upon them; they are languid, relaxed, and feeble, when 
the air is light, and refuses to give our fibres their proper tone. 

But although the barometer thus measures the weight of the air 
with exactness enough for the general purposes of life, yet it is 
4>(len afiected with a thousand irregularities, thai no exactness in the 
■instrument can remedy, nor no theory account for. When high 
"winds blow, the quicksilver generally is Jew : it rises higher in oM 
weather than in warm ; and is usually higher at morning and ereo- 
ing than at mid-day : it generally descends lower afler rain than it 
was before it. There are also ijrequent changes in the air, without 
any sensible alteration in the barometer. 

As the barometer is thus used in predicting the changes of the 
weather, so it is also serviceable in measuring the heights of mom- 
4ains, which mathematicians •cannot so readily do : for as, the higher 
we ascend from the surface of the earth, the air becomes lighter, so 
the quicksilver in the barometer will descend in proportion. It is 
4bund to sink at tlie rate of the tenth part of an inch for every 
ninety feet we ascend ; so that in going up a mountain, if I find the 

* MoBsieur Amontons. 
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qukknlver fallen an ioch^ I conclude, that I am got upon an anceat 
of near nine hundred feet high. In this there has been found some 
variation ; into a detail of which it is not the business of a natural 
historian to enter. 

In order to determine the elasticity of air, the wind-igun.bas been 
invented, which is an instrument variously made; but in all. upon 
the principle of compressing a large quantity of air into a tube, in 
which there is an ivory ball, and then giving the compressed elastic 
air free power to act, and drive the ball as directed. . The ball, thua 
driven, will pierce a thick board ; and will be as fatal at small dia** 
tances, as if driven with gunpowder. I do not know whether ever 
the force of this instrument has been assisted by means of heat ; cer* 
tain I am, that this, which could be very easily contrived by means 
of phosphorus, or any other hot substance applied to the barreH 
would give such a force as I doubt whether gunpowder itself oouM 
produce. 

The air*pump is. an instrument contrived to exhaust the air from 
round a vessel adapted to that purpose, called a receiver. Thia 
method of exhausting is contrived in the simple instrument, by a 
piston, like that of a syringe, going down into the vessel, and thus 
pushing out its air ; which, by means of a valve, is prevented from 
ifetuming into the vessel again. But this, like all other complicated 
instruments, will be better understood by a n^inute's inspection, than 
an hour's description ; it may suffice here to observe, that by depriv- 
ing animals, and other substances, of all air, it shows us what the 
benefits and effects of air are in sustaining life, or promoting vege- 
tation. 

• 

The digester is an instrument of still more extraordinary effects 
than any of the former ; and sufficiently discovers the amazing force 
f>f air, when its elasticity is augmented by fire. A common tea-kettle, 
if the spout were closed up, and the lid put firmly down, would serve 
to become a digester, if strong enough. But the instrument used for 
this purpose is a strong metal pot, with a lid to screw close on, so 
that, when down, no air can get in or return ; into this pot, meat and 
bones are put, with a small quantity of water, and then the lid screw- 
ed close ; a lighted lamp is put underi^eath, and what is very extra- 
ordinary, yet equally true, in six or eight minutes the whole mass^ 
bones and all, are dissolved into a jelly ; so great is the force an4 
elasticity of the air contained within, struggling to escape, and break- 
ing in pieces all the substances with which it is mixed. Care, howevei;, 
mutt be taken not to heat this instrument too violently ; for then, the 
enclosed air would become irresistible, and burst the whole, with 
perhaps a fatal explosion. 

There are numberless other usefcd instruments made to depend on 
the weight, tfie elasticity, or the fluidity of the air, which do not 
come within the. plan of the present work ; the design of which is 
not to give an account of the inventions that have been made for 
determining the riature and properties of air, but a mere narrative 
of its effects. The description of the pump, the t'orcing^-pump, the 
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fiie-etigme^ the steam-eBgine, the fyphon, and many others, betong 
not to the Daturalist, but the expentneDtal philosopher: the one 
gtves a history of nature, as he finds she presents herself to him ; 
and he draws the obvious picture : the other pursues her with dose 
niTestigation, tortures her by experiment to give up her secrets, and 
measures her iatent qualities with laborious precision. Much more, 
tlttrefore, might be said of the mechanical effects of air, and of the 
eoiyectnrea that have been made respecting the form of its parts ; 
how some have supposed them to resemble little hoops coiled up in 
a spring; others, like fleeces of wool; others, that the parts are en* 
doed with a repulsive quality, by which, when squeezed together, 
they endeavour to fly off, and recede from each other. We might 
have given the disputes relative to the height to which this body of 
air extends above us, and concerning which there, is no agreement. 
We might have inquired how much of the air we breathe is elemen- 
taiy, and not reducible to any other substance ; and of what den* 
mty it would become, if it were supposed to be continued down to 
the cmitre of the earth. At that place, we might, with the help of 
figurea^QKi a bold imagination, have shown it twenty thousand times 
heaviiR^an its bulk of gold. We might also prove it millions of 
timea purer than upon earth, when raised to the surface of the at- 
mosphere. But these speculations do not belong to natural history ; 
and they have hitherto produced no great advantages in that branch 
of acience to which they more properly appertain. 



CHAPTER XIX. 

AN ESSAY TOWARDS A NATURAL HISTORY OF 

THE AIR. 

A late eminent philosopher has considered our atmosphere as one 
large chepiical vessel, in which an infinite number of various ope- 
rations are constantly performing. In it, all the bodies of the earth 
are continually sending up a part of their substance by evaporation, 
to mix in this great alembic, and to float awhile in common. Here 
minerals, from their lowest depths, ascend in noxious, or in warm 
vapours, to make a part of the general mass ; seas, rivers, and sub- 
terranean springs, furnish their copious supplies ; plants receive and 
return then: share ; and animals that, by living upon, consume this 
general store, are found to give it back in greater quantities, wheb 
they die* The air, therefore, that we breathe, and upon which 
we subsist, bears very little resemblance to that pure elementary 
body which was described in the last chapter ; and which is rather a 
sobstance that may be conceived, than experienced to exist. Air, 
such as we find it, is one of the most compounded bodies in all na- 
ture. Water may be reduced to a fluid every way resembling air, 

♦ BoyW, vel. ii. p. 593. 
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hf heat, wfaich^ by cold, becomes water again. £f ery Uung wv 
■ee gives offitM parts to the air, and has a little floating atmo^here 
of its own round it. The rose is encompassed with a sphere of its 
own odorous particles ; while the night-shade infects the air with 
aeents of a more ungrateful nature. The perfume of muric flies off 
in such abundance, that the quantity remaining becomes sensibly 
lighter by the loss. A thousand substances, that escape all oor 
senses, we know to be there ; the powerful emanations of the load- 
stone, the eflSuvia of electricity, the rays of light, and the insinua- 
tions of Are. Such are the various substances through which w« 
move, and which we are constantly taking in at every pon, and 
returning again with imperceptible discharge ! 

This great solution, or mixture of all earthly bodies, is eootinoally 
operating upon itself, which, perhaps, may be the cau^e of its un- 
ceasing motion ; but it operates still more visibly upon such grosser 
substances as are exposed to its influence ; for scarcely any snb^ 
stance is found capable of resisting t^e corroding qualitite of the 
air. The air, say the chemists, » a chaos furnished with all kinds 
of salts and menstruums; and tiierefore it is capable of dissolving 
all kinds of bodies. It is well known^ that copper andf JNXI are 
quickly covered, and eaten with rust, and that, in the climates near 
the equator, no art can keep them clean. In those dreary coun- 
tries, the instruments, knives, and keys, that are kept in the pocket, 
are nevertheless quidcly incrnsted ; and the great guns, with every 
precaution, after some years become useless. Stones, as being leM 
hard, niny be readily supposed to be more easily soluble. The 
m^irble of which the noble monuments of Italian antiquity are com- 
posed, although in one of the finest climates in the world, show the 
impressions which have been made upon them by the air. In many 
places they seem worm eaten by time, and in others they appear 
crumbling into dust. Gold alone seems to be exempted from this 
general state of dissolution ; it is never found to contract rust, though 
'exposed ever so long. The reason of this seems to be, that sea salt, 
which is the only menstruum capable of acting upon, and dissolving 
gold, is but very little mixed with the air ; for salt being a very fixed 
body, and not apt to volatilize and rise with heat, there is but a 
small proportion of it in the atmosphere. In the elaboratories and 
shops, however, where salt is much used, and the air is iropr^« 
nated with it, gold is found to rust, as well as other metals. 

Bodies of a softer nature are obviously destroyed by the air.* 
Mr. Boyle says, that silks brought to Jamaica, will, if there exposed 
to the air, rot, even while they preserve their colour ; but if kept 
therefrom, they both retain their strength and gloss. The same 
happens in Brazil, where their clothes, which are black, soon turn 
of an iron colour, though in the shops they preserve their proper 
lrae.t In these tropical climates also, such are the putrescent qua- 

'*' BuffoD, vol. iii. p. 03. 
'+ Ibid. vol. iii. p. 05. 
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liliet of Iha air, thai while sugar will someliaiet be full of maggots* 
Drugs and plasters lose their virtue, and become vemuDoua. la 
Mane placea they are obliged to expose their sweetmeats by day in 
the sun, otherwise the night air would quickly cause them to pu- 
trefy • On the contrary, in the cold arctic regions, animal substanoaa* 
during tlieir winter, are never known to putrefy ; and meat may bt 
kept for months without any salt whatsoever. This experiment hap* 
pily auGceeded with the eight Englislimen that were accidentallj 
left upon the inhospitable coasts of Greenland, at a place where seven 
Dutchmen had perished but a few years before ; for killing some 
mn-deer for their subsistence, and having no salt to preserve the 
flesh, to their great surfurise they soon found it did not want any^ 
as it remaiiied sweet during tlieir eight months continuance upon 
that shore. 

These powers with which air is endued over unorganized sub« 
stan ce s, are exerted in a still stronger manner i»ver plants, animals 
of an inferior nature, and, lastly, over man himself. Most of the 
beauty, and the luxuriance of vegetation, is well known to be de* 
rived from the benign influence of the air ; and every plant seems 
to have its favourite climate, not less than its proper soil. The 
lowMr ranks of animals also seem formed for their respective cli- 
mates, id viiich only they can live. Man alone seems the child of 
everj clinMte, and capable of existing in all. However, this pecu- 
liar privilege does not exempt him from the influences of the air; 
he is as much subject to its nialigniity as the meanest insect or ve- 
getable. 

With regard to plants, air is so absolutely necessary for tlieir life 
and preservation, that they will not vegetate in an exhausted re- 
ceiver. All phints have within them a quantity of air, which sup- 
ports and agitates tlieir juices. They are continually imbibing fresii 
nutriment from the air to increase this store, and to supply tlie want» 
which they sustain from evaporation. When, therefore, the exter- 
nal air is drawn from them, they are no longer able to subsist. Evet» 
that quantity of air which they before were possessed of, escapes 
through their pores into the exhausted receiver ; and as this contu 
Bues to be pumped away, they become languid, grow flacciil, n d 
die. However, the plant or flower tlius ceasing to vegetate, is 
kept, by being secured from the external air, a much longer 
time sweet than it would have continued had it been openly ex* 
pneed. 

That air which is so necessary to the life of vegetables, is still more 
so to that of animals ; there are none found, how seemingly torpkl 
soever, that do not require their needful supply. Fishes themselves 
will not live in water from whence the air is exhausted ; and it is 
gebeqdly supposed that they die in frozen ponds, from the want of 
this necesiary to animal existence. Many have been the animals 
that idle curiosity has tortmred in the prison of a receiver, merely to 
observe the manner of their dying. We shall, from a thousand 
•mtances, produce that of the viper^ as it is known to be one of the 
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BKMt YiTacious ropUles 111 the world, and as we shall feel but Utile 
compassion for its tortures. Mr. Boyle took a new-caught Tiper^ 
And shutting it up into a small receiver, began to pump away the 
air* '^ At first, upon the air's being drawn away, it began to swell ; 
some time after he had done pumping, it began to gape, and open 
its jaws ; being thus compelled to open its jaws, it once more re- 
sumed its former lankness ; it then began to move up and down 
within, as if to seek for air, and afl^r a while foamed a little, leav- 
ing the foam sticking to the inside of the glass; soon afler the body 
and neck grew prodigiously tumid, and a blister appeared upcm its 
back ; an hour and a half afler the receiver was exhausted, the dis- 
tended viper moved, and gave manifest signs of life ; the jaws re- 
mained quite distended ; as it were from beneath the epiglottis, came 
the black tongue, and reached beyond it ; but the animal seemed, 
by its posture, not to have any life: the mouth also was grown 
blackish within ; and in this situation it continued for twenty-three 
hours. But upon the air's being re-admitted, the viper's mouth was 
]n*esently closed, and soon after opened again : and for some time 
those motions continued, which argued the remains of life." Such 
is the fate of the most insignificant or minute reptile that can be thus 
included. Mites, fleas, and even the little eels that are found swim- 
ming in vinegar, die for want of air. Not only these, but the eggs 
of these animals, will not produce in vacuOf but require air to bring 
them to perfection. 

As in this manner air is necessary to their subsistence* so also it 
must be of a proper kind, and not impregnated with foreign mixtures. 
That factitious air which is pumped from plants or fluids, is gene- 
rally, in a short time, fatal to them. Mr. Boyle has given us many 
experiments to this purpose. Afler having shown that all vegetable, 
and most mineral substances, properly prepared, may afford air, by 
being placed in an exhausted receiver ; and this in such quantities, 
that some have thought it a new substance, made by the alteration 
which the mineral plant has undergone by the texture of its parts 
being loosened in the operation — having shown, I say, that this air 
may be drawn in great quantities from vegetable, animal, or mineral 
substances, such as apples, cherries, amber burnt, or hartshorn t — ^he 
included a frog in artificial air, produced from paste; in seven. mi- 
nutes space it suffered convulsions, and at last lay still, and being 
taken out, recovered no motion at all, but was dead. A bird enclos- 
ed in artificial air, from raisins, died in a quarter of a minute, and 
never stirred more. A snail was put into the receiver, with air of 
paste ; in four minutes it ceased to move, and was dead, although it 
had survived tit vacuo for several hours : so that factitious air proved 
a greater enemy to animals than even a vacuum itself. 

Air also may be impregnated with fumes that are instantly fatal 
to animals. The fumes of hot iron, copper, or any other heated 

* Boyle's Physico-Mechan. Exper. passim, 
t Ibid. Physicf -Mechan. vol. ii. p. 698. 
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meUly blown into the place where an animal is confinedy inataDllj 
destroy it We haye already mentioned the vapours in the grotto 
Del Cane suffocating a dog. The ancients eren supposed* that these 
animaisy as they always ran with their noses to the groand, were tlM 
first that felt any infection. In short, it should seem that the predo- 
Bunanoe of any one vapour, from any body, how wholesome soefar 
in itself, becomes infectious ; and that we owe the salubrity of the 
av to the variety of its mixture.* 

Bat there is no animal whose frame is more sensibly affected i^ 
the changes of the air than roan. It is true, he can endure a greater 
variety of climates than the lower orders generally are able to do; 
but it is rather by the means which he has discovered of obviating 
their effects, than by the apparent strength of his constitution. Most 
other animals can bear cold or hunger better, endure greater fatigues 
in proportion, and are satisfied with shorter repose. The variatiooe 
<^ the climate, therefore, would probably affect them less, if thqr 
had the same means or skill in providing against the severities of the 
change. However this be, the body of man is an instrument much 
more nicely sensible of the variations of the air, than any of those 
which his own art has produced ; for his frame alone seems to unite 
all their properties, being invigorated by the weight of the air» 
relaxed by its moisture, enfeebled by its heat, and stiffened by its 
fingidity. 

But it is chiefly by the predominance of some peculiar vapour, 
that the air becomes unfit for human support. It is often found, by 
dreadful experience, to enter into the constitution, to mix with its 
juices, and to putrefy the whole mass of blood. The nervous syt- 
tem is not less affected by its operations ; palsies and vertigoes are 
caused by its damps ; and a still more fatal train of distempers by 
its exhalations. In order that the air should be wholesome, it is 
necessary, as we have seen, that it should not be of one kind, but 
the compound of several substances ; and the more various the com* 

[* V The kniiieiisc mass of permanently elastic fluid which surrounds the 
l^lobe we inhabit, must consist of a ^reneral assemblage of erery kind of air 
which can be formed by the various bodies that compose its surface. Most 
6f these, however, are absorbed by water ; a number of them are decomposed 
by combination with each other ; and some of them are seldom lUsengaged 
ki eoosiderable quantities bv the processes of nature. Hence it is uiat 
the lower atmosphere consists chiefly of oxygen (vital air) and nitrogen 
(foul air,) together with moisture and the occasional vapours or exhalations 
of bodies. 'Aie upper atmosphere seems to be composed of a large propor« 
tioB of hydrogen (inflammable air,) a fluid of so much less speciflc grav i ty 
than any other, that it must naturally ascend to the highest place, where, 
being occasionally set on fire by electricity, it appears to be the cause of the 
aurora borealis and fire-balls.** 

Though nmnerons experiments have been made in order to ascertain the 
exact proportloBS of oxygen and nitrogen composing the atmospherical or 
common idr, they have not yet been determined; and ** nothing can decide 
these fundamental chemical proportions, except a new, elaborate, and mi- 
nutely accurate series of experiments. We shall then know whether the 
atmotphere contains In volume 90 or 91 per cent of oxygen.** — Urb*s Chi 
MicAL DicrriONART. — Air.] 
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potidont to ail appearance the more i^lubrious. A man, therefore, 
who contimies in one place, is not so likely to enjoy this wholesome 
variety, as he who dianges his situation, and, iff may so express it, 
instead of waiting for a renovation of air, walks forward to meet its 
arrivai. This mere motion, independent even of the benefits of ex* 
ercise, becomes wholesome, by thus supplying a great variety of that 
keakhiiil fluid by which we are sustained. 

A thousand accidents are found to increase these bodies of vapour, 
that make one place more or less wholesome than another. Heat 
may raise them in too great qnantities ; and cold may stagnate 
them. Minerals may give off their effluvia in such proportion aa to 
keep away all other kind of air ; vegetables may render the air un- 
wholesome by their supply ; and animal putrefaction seems to fur- 
nish a quantity of vapour, at least as noxious as any of the formw. 
All these united, generally make up the mass of respiration^ and are, 
when mixed together, harmless ; but any one of them, for a long 
time singly predominant, becomes at length fatal. 

The effects of heat in producing a noxious quality in the air, are 
well known. Those torrid regions under the Line are always un- 
wholesome. At Senegal, I am told, the natives conskler forty aa a 
yery advanced time of life, and generally die of old age at fifty. 
At Carthagena,* in America, where ihe heat of the hottest day 
ever known in Europe is continual; where, during their winter 
•eaaon, these dreadful heats are united with a continual succession 
of thnnder, rain, and tempests, arising from their intenseness, the 
wan and livid complexions of the inhabitants might make strangers 
swipect that they were just recovered from some dreadful distemper. 
The actions of the natives are conformable to their colour; in all 
their motions there is somewhat relaxed and languid ; the heat of 
the climate even affects their speech, which is soft and slow, and 
their words genially broken. Travellers from Europe retain their 
strength and ruddy colour in that climate, possibly for three or four 
months ; but after^irards suffer such decays in both, that they are 
no longer to be distinguished from the inhabitants by their com- 
plexion. However, this languid and spiritless existence is frequently 
drawled on sometimes even to eighty. Young persons are gene* 
rally most affected by the heat of the climate, which spares the more 
aged ; but all, upon their arrival on the coasts, are subject to the 
same train of fatal disorders. Few nations have experienced the 
mortality of these coasts so much as our own : in our unsuccessful 
attack upon Carthagena, more than three parts of our army were 
destroyed by the climate alone ; and those that returned from that 
fatal expedition, found their former vigour in*etrievably gone. In 
our more fortunate expedition which gave us the Havannah, we had 
Uttle reason to boast of our success; instead of a third, not a fifth 
part of the army were left survivors of their victory, the climate 
being an enemy that even heroes cannot conquer. 

* UUoa, "vol. i. p. 4?. 
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The distempers that Ihos proceed from the cruel maligDity of 
those clunates are many ; that, for instance, called the Chipoioum* 
das, carries off a multitude of people, and extremely thins the ciwb 
of European ships, whom gain tempts into those inhospitable re- 
gions. The nature of this distemper is but little known, being 
caused in some persons by cold, in others by indigestion. EUii i|(i 
effects are far from being obscure ; it is generally fatal in tliree or 
four days : upon its seizing the patient, it brings on what is there 
called the black vomit, which is the sad symptom aAer which none 
are erer found to recover. Some, when the vomit attacks tliem, are 
aeiced with a delirium, tliat, were they not tied down, they would 
tear themselves to pieces, and tlius expire in the midst of tliisfujriooa 
paroxysm. This disorder, in milder climates, takes Uie name of the 
bilious fever, and is attended with milder symptoms, but very dao^ 
gerous in all. i 

There are many otiier disorders incident to the human body, that 
seem the offitpring of heat ; but to mention no other, that very laa- 
situde which prevails in ail the tropical climates, may be considered 
as a disease. The inhabitants of India,* says a modern philoso- 
pher, sustain an unceasing languor from the heats uf their climate, 
and are torpid in the midst of profusion. For this reason, the great 
disposer of nature has clothed their country with trees of an amaaing 
height, whose shade might defend them from the beams of the sun ; 
and whose continual freshness might, in some measure, tem[)erate 
their fierceness. From these shades, therefore, the air receives re- 
freshing moisture, and animals a cooling protection. The whole 
race of savage animaU retire, in the midst of the day, to the very 
centre of the forests, not so much to avoid tlieir enemy man, as to 
find a defence against the raging heats of the season. This advair 
tage, which arises from shade in torrid climates, may probably affinrd 
a solution for that extraordinary circumstance related by Boyle, 
which he imputes to a different cause. In the island of Tenmte, 
belonging to the Dutch, a place that had been long celebrated for 
ita beauty and health fulness, the clove trees grew in such plenty 
that they id some measure lessened their own value ; for this reason 
the Dutch resolved to cut down the forests, and thus to raise the 
price of the commodity ; but they had soon reason to repent of their 
avarice ; for such a change ensued by cutting down the trees, that 
the whole island, from being healthy and delightful, having lost its 
charming shades, became extremely sickly, and has actually coot^ 
nued so to this day. Boerhaave considered heat so prejudicial to 
health, that he was never seen to go near a fire. 

An opposite set of calamities are tlie consequence, in climalaa 
where the air is condensed by cold. In such places, all that train 
of distempers which are known to arise from obstructed perspiration, 
are very common ; t eruptions, boils, scurvy, and a loathsome le«> 

* Tjiun. Aiiioen. vol. t. p. 414. 

+ C'ranty/s I^istory of (Trwulaud, tol, i.p. 5J35. 
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prosy, -diat oovers the whole body with a scurf, and white putrid 
aloers. These disorders also are iofectious ; and» while they thus 
banish the patient from society, they generally accompany him to 
the grave. The men of those climate seldom attain to the age of 
fifty ; but the women, who do not lead such laborious lives, are 
found to live longer. 

The autumnal complaints which attend a wet summer, indicate 
the dangers of a moist air. The long continuance of an east wind 
alsoy shows the prejudice of a dry one. Mineral exhalations, wbeo 
copious, are every*where known to be fatal ; and although we pro- 
Mbly owe the increase and luxuriance of vegetation to a modcnrate 
degree of their warmth, yet the natives of those countries where 
there are mines in plenty, but too oilen experience the nozioiia 
effects of their vicinity. Those trades also that deal in the prepa^ 
rations of metals of all kinds, are always unwholesome ; and the 
workmen, afler some time, are generally seen to labour under pal- 
sies, and other nervous complaints. The vapours from some vege- 
table substances are well known to be attended with dangerous ef- 
fects. The shade of the machinel tree, in America, is said to be 
latal; as was that of the juniper, if we may credit the ancients.— 
Those who walk through fields of poppies, or in any manner pre* 
pare those flowers for making opium, are very sensibly affected with 
the drowsiness they occasion. A physician of Mr. Boyle's acquainir 
ance, causing a large quantity of black hellebore to be pounded in 
a mortar, most of the persons who were in the room, and especially 
the person who pounded it, were purged by it, and some of them 
strongly. He also gathered a certain plant in Ireland, which, the 
person who beat it in a mortar, and the physician who was stand* 
ing near, was so strongly affected by, that their hands and facjes 
swelled to an enormous size, and continued tumid for a long 
time after. 

But neither mineral nor vegetable steams are so dangerous to the 
constitution, as those proceeding from animal substances, putrefy- 
ing either by disease or death. The effluvia that come from dis- 
eased bodies, propagate that frightful catalogue of disorders which 
are called infectious. The parts which compose vegetable vapours, 
and mineral exhalations, seem gross and heavy, in comparison of 
these volatile vapours, that go to great distances, and have been 
described as spreading desolation over the whole earth. They fly 
every-where ; penetrate every-where ; and the vapours that fly from 
a single disease soon render it epidemic. 

The plague is the first upon the list in this class of human cala- 
mities. From whence this scourge of man's presumption may have 
its beginning, is not well known ; but we know that it is propa- 
gated by infection. Whatever be the general state of the atmos- 
phere, we learn from experience, that the noxious vapours, though 
but singly introduced at first, taint the air by degrees; every per- 
son infected tends to add to the growing malignity; and, as the dis- 
order becomes more general, the putrescence of the air becomes 
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noro noKiousy 00 that the symplorai are aggrayaled bj eontini»- 
aiioe. When it w said that the origin of this disorder 10 unknown^ 
it impliesy that the air seems to be but little employed in Arst pro^ 
dacing it. There are some countries, even in the midst of AiHca, 
that we learn have never been infected with it, but continue for 
centuries unmolested. On the contrary, there are others that are 
geoenWy visited once a*year, as in Egypt, which nevertheless seems 
peculiarly blessed with the serenity and temperature of its climate; 
In the former countries, which are of vast extent, and many of them 
very populous, every thing should seem to dispose the air to make 
the plague continual among them. The great heats of the climate, 
the unwfaolesomeness of the food, the sloth and dirt of the inhabi* 
tants, but, above all, the bloody battles which are continually fought 
among them, after which heaps of dead bodies are left unburied, 
and exposed to putrefaction ; — all these, one might think, would be 
apt to bring the plague among them ; and yet, nevertheless, we are 
asBored by Leo Africanus, that in Numidia the plague is not known 
once in a hundred years, and that in Negroland it is not known at 
all. This dreadful disorder, therefore, must have its rise, not from 
any previous disposition of the air, but from some particular cause, 
b^^inning with one individual, and extending the malignity, by 
communication, till at last the air becomes actually tainted by the 
generality of the infection. 

The plague which spread itself over the whole world in the year 
IS46y as we are told by Mezeray, was so contagious, that scarcely a 
village, or even a house, escaped being infected by it. Before it 
had raaehed Europe, it had been for two years travelling from the 
great kingdom of Cathay, where it began by a vapour most horridly 
fetid ; this broke out of the earth like a subterranean fire, and, upon 
the fint instant of its eruption, consumed and desolated above two 
hundred leagues of that country, even to the trees and stones. 

In that great plague which desolated the city of London in the 
year 1666, a pious and learned schoolmaster of Mr. Boyle^s acquain- 
lance, who ventured to stay in the city, and took upon him the hu* 
mane office of visiting the sick and the dying who had been deserted 
by better physicians, averred, that being once called to a poor woman 
who had buried her children of the plague, he found the room where 
she lay so little, that it scarcely could hold any more than the bed 
whereon she was stretched. However, in this wretched abode, beside 
her, in an open coffin, her husband lay, who had some time before 
died of the same disease ; and whom she, poor creature, soon follow- 
ed. But what showed the peculiar malignity of the air thus suffering 
from animal putrefaction was, that the contagious steams had produ- 
ced spots on the very wall of their wretched apartment : and Mr. 
Boyle's own study, wliich was contiguous to a pest-house, was also 
spotted in the same frightful manner. Happily for mankind, this 
disorder, for more than a century, has not been known in our island ; 
and, for this last age, has abated much of its violence, even in tliase 
countries where it is must common. Diseases, like empires, have 
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their revolations ; and those which for a while were the scourge of 
mankind, sink unheard of; to gi^e place to new ones, more dread- 
ful, as being less understood. 

For this revolution in disorders, which has employed the specu- 
lation of many, Mr. Boyle accounts in the following manner : — 
'^ Since/' says he, ^* there want not causes in the bowels of the 
earth to make considerable changes amongst the materials that nar 
lure has plentifully treasin'ed up in those magazines, and as those 
noxious steams are abundantly supplied to the surface, it may not 
seem improbable, that in this great variety, some may be found ca- 
pable of particularly affecting the human frame in a particular 
manner, and thus of producing new diseases. The duration of these 
may be greater or less, according to the lastingness of those subterw 
raneous causes that produced them. On which account, it need be 
no wonder that some diseases have but a short duration, and vanish 
not long after they appear ; whilst others may continue longer, at 
having under ground more settled and durable causes to maintain 
them." 

From the recital of this train of mischiefs produced by the air upon 
minerals, plants, animals, and man liimself, a gloomy mind may be 
apt to dread this indulgent nurse of nature as a cruel and an inexo- 
rable step-mother; but it is far otherwise: and although we are 
sometimes injured, yet almost all the comforts and blessings of life 
spring from its propitious influence. It would be needless to observe, 
tliat it is absolutely necessary for the support of our lives ; for of this 
every moment's experience assures us. But how it contributes to 
this support is not so readily comprehended. All allow it to be a 
friend, to whose benefits we are constantly obliged ; and yet, to this 
hour, philosophers are divided »s to the nature of the obligation. 
The dispute is, whether the air is only useful by its weight to force 
our juices into circulation ;* or whether, by containing a peculiar 
spirit, it mixes with the blood in our vessels, and acts like a spur to 
their industry .t Perhaps it may exert both these useful offices at the 
same time. Its weight may give the blood its progressive motion 
through the larger vessels of the body, and its admixture with it cause 
those contractions of all the vessels, which serve to force it still more 
strongly forward, through the minutest channels of the circulation. 
Be this as it may, it is well known that that part of our blood which 
has thus received the influx of the air in our bodies, is of a very diffe- 
rent colour from that which has almost performed its circuit. It has 
been found, that the arterial blood which has been immediately mixed 
with the air in the lungs, and, if I may so express it, is just begin- 
ning its journey through the body, is of a fine florid scarlet colour; 
while, on the contrary, the blood of the veins that is returning from 
having performed its duty, is of a blackish crimson hue. Whence 
this difference of colour should proceed, is not well understood : we 

* Keil, Robinson. 
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oiily know the fact, that tliis florid colour is communioated by the 
air; and we are well convinced, that tliis air lias been admitted into 
the blood for very useful purposes. 

Besides this vital principle an animals, the air also gives life and 
body to ilame. A candle quickly goes out in an exhausted receiver ; 
for having soon consumed the quantity of air, it then expires for 
want of a fresh supply. There has been a flame contrived that wili 
bum under water ; but none has yet been found that will continue 
to burn without air. Gunpowder, which is the most catching and 
powerful jSre we know, will not go off in an exhausted receiver ; nay, 
if a train of gunpowder be laid so as that one part may be flred in 
the open air, yet the other part in vacuo will remain untouched and 
uncoQsumed. Wood also set on Are immediately goes out, and its 
flame ceases, upon removing the air ; for something is then wanting 
to press tlie body of the fire against that of the fuel, and to prevent 
the too speedy diffusion of the flame. We frequently see cooks and 
others, whose business it is to keep up strong fires, take proper pre^ 
cautions to exclude the beams of the sun from shining upon them, 
which effectually puts them out. This they are apt to ascribe to a 
wrong cause, namely, the operation of the light ; but the real fact is, 
that the warmth of the sun-beams lessens and dissipates the body of 
the air that goes to feed the flame; and the fire, of consequence, 
languishes for want of a necessary supply. 

The air, while it thus kindles fire into a flame, is notwithstanding 
found to moderate the rays of light, to dissipate their violence, and 
1o spread an uniform lustre over every object. Were the beams of 
the sun to dart directly upon -us, without passing through this pro- 
tecting medium, they would either burn us up at once, or blind us 
with their effulgence. But by going through the air, they are reflect- 
ed, refracted, and turned from their direct course, a thousand different 
ways ; and thus are more evenly diffused over the face of nature. 

Among the other necessary benefits the air is of to us, one of the 
fmncipal k its conveyance of sound. Even the vibrations of a bell, 
'^hich have the loudest effect that we know of, cease to be heard when 
under the receiver of an air-pump. Thus all the pleasures w ' 
ceive from conversation with each other, or from music, depend 
entirely upon the air. 

Odours likewise are diffused only by the means of air ; without 
this fluid to swim in, they would for ever remain torpid in their respec- 
tive substances ; and the rose would affect us with as little sensation 
"of pleasure, as the thorn on which it grew. 

Those who are willing to augment the catalogue of the benefits 
we receive from this element, assert also, that tastes themselves 
-would be insipid, were it not that the air presses their parts upon the 
4[ierves of the tongue and palate, so as to produce their grateful effects. 
Thus, continue they, upon the tops of high mountains, as on the 
Peak of Teneriffe, the most poignant bodies, as pepper, ginger, salt, 
mud 8{Nce, have no sensible taste, for want of their particles being 
ibm sent home to the sensory. But we owe the air sufficient obliga 
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iUxui not to be studious of admitting this among the number : in iket, 
M substances have their taste, as well on the tops of the mountains 
as in the bottom of the valley ; and I have been one of many who 
have ate a very savoury dinner on the Alps. 

It is sufficient, therefore, that we regard the air as the parent of 
health and vegetation; as a kind dispenser of light and warmth; 
and as the conveyer of sounds and odours. This is an element of 
which avarice will not deprive us, and which power cannot monopo- 
lise. The treasures of the earth, the verdure of the fields, and even 
the reft^hments of the stream, are too oilen seen going only to assist 
the luxuries of the g^reat ; while the less fortunate part of mankind a 
stand humble spectators of their encroachments. But the air no limi- 
tations can bound, nor any land-marks restrain. In this bemgn 
element, all mankind can boast an equal possession ; and for this we 
all have equal obhgations to Heaven. We consume a part of it, for 
our own sustenance, while we live ; and when we die, our patrefjring 
bodies give back the supply, which, during life, we had accumulated 
from the general mass. 



CHAPTER XX. 

OF WINDS, IRREGULAR AND REGULAR. 

Wind is a current of air. Experimental philosophers produce aa 
artificial wind, by an instrument called an seolipile. This is nothing 
more than a hollow copper ball, with a long pipe ; — a te^ -kettle might 
be readily made into one, if it were entirely closed at the lid, and 
the spout left open ; through this spout it is to be filled with water, 
and then set upon the fire, by which means it produces a violent 
blast, like wind, which continues while there is any water remaining 
in the instrument. In this manner water is converted into a rushing 
air; which, if caught as it goes out, and left to cool, is again quickly 
converted into its former element. Besides this, as was mentioned 
in the former chapter, almost every substance contains some .portions 
of air. Vegetables, or the bodies of animals left to putrefy, produce 
it in a very copious manner. But it is not only seen thus escaping 
from bodies, but it may be very easily made to enter into them. A 
quantity of air may be compressed into water, so as to be intimately 
blended with it. It finds a much easier admission into wine, or any 
fermented liquor ; and an easier still into spirits of wine. Some salts 
suck up the air in such quantities, that they are made sensibly bea* 
vier tiiereby, and often are melted by its moisture. In this man- 
ner, most bodies being found either capable of receiving or afibrding 
it, we are not to be surprised at those streams of air that are conti- 
nually fleeting round the globe. Minerals, vegetables, and animals, 
contribute to increase the current, and are sending off their constant 
supplies. These, as they are differently affected by cold or heat, 
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by mixture or putrefaction, all yield different quantities of air at 
difierent times ; and the loudest tempests, and most rapid whirl- 
winds, are formed from their united contributions. 

The sun is the principal instrument in rarifying the juices of 
plants, so as to give an escape to their imprisoned air; it is also 
equally operative in promoting the putrefaction of animals. Mi- 
neral exhalations are more frequently raised by subterranean heat. 
The moon, the other planets, the seasons, are all combined in pro- 
ducing theie effects in a smaller degree. Mountains give a direc- 
tion to the courses of the air. Fires carry a current of air along 
^^ their foody. Night and day faltemately chill and warm the earth, 
mnd produce an alternate current of its vapours. These, and many 
other causes, may be assigned for the variety and the activity of the 
winds, their continual change, and uncertain duration. 

With us on land, as the wind proceeds from so many causes, and 
meets such a variety of obstacles, there can be but little hopes of 
ever bringing its motions to conform to theory ; or of foretelling how 
it may blow a minute to come. The great Bacon, indeed, was of 
opinion, that by a close and regular history of the winds, continued 
for a number of ages together, and the particulars of each observa- 
tion reduced to general maxims, we might at last come to under- 
stand the variations of this capricious element ; and that we could 
foretell the certainty of a wind, with as much ease as we now foretell 
the return of an eclipse. Indeed, his own beginnings in this arduous 
undertakmg, seem to speak the possibility of its success ; but, un- 
happily for mankind, this investigation is the work of ages, and we 
want a Bacon to direct the process. 

To be able, therefore, with any plausibility, to account for the 
variations of the wind upon land, is not to be at present expected; 
and to understand any thing of their nature, we must have recourse 
to those places where they are more permanent and steady. This 
uniformity and steadiness we are chiefly to expect upon the ocean. 
There, where there is no variety of substances to furnish the air with 
various and inconstant supplies ; where there are no mountains to 
direct the course of its current, but where all is extensively uniform 
and even ; in such a place, the wind arising from a simple cause, 
must have but one simple motion. In fact we find it so. There 
are many parts of the world where the winds, that with us are so un- 
certain, pay their stated visits. In some places they are found to 
blow one way by day, and another by night ; in others, for one half 
of the year they go in a direction contrary to their former course : 
but what is more extraordinary still, there are some places where the 
winds never change, but for ever blow the same way. This is par- 
ticularly found to obtain between the tropics in the Atlantic and 
JEthiopic Oceans, as well as in the great Pacific Sea. 

Few things can appear more extraordinary to a person who has 
never been out of our variable latitudes, than this steady wind, that 
for ever sits in the sail, sending the vessel forward, and as effectually 
preventing its return. He who has been taught to consider that 
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nothiog in the world is so variable as the winds, must certainly bo 
flurprised to find a place where there is nothing more uniform. With 
n% their inooDstaney kas become a proverb ; with the natives of 
those distant climates, they may talk of a friend or a mistress as 
fixed atvi unchangeable as the winds, and mean a compliment by th^ 
comparison. When our ships are once arrived into the proper lati- 
tudes of the great Pacific Ocean, the mariner forgets the helm, and 
his skill becomes almost useless : neither storms nor tempests are 
known to deform the glassy bosom of that immense sheet of waters : 
a gentle breeze, that for ever blows in the same direction, rests 
upon the canvass, and speeds the navigator. In the space of six 
weeks, ships are thus known to cross an immense ocean, that takes 
more than so many months (o return. Upon returning, the trader 
wind, which has been propitious, is then avoided ; the mariner 14 
generally obliged to steer into the northern latitudes, and to take 
the advantage of every casual wind that offers, to assist him inte 
port. This wind, which blows with such constancy one way^ 19 
known to prevail not only in the Pacific Ocean, but also in the At- 
kintic, between the coasts of Guinea and Brasil, and likewise in the 
^hiopic Ocean. This seems to be the great universal wind, blow- 
ing from the east to the west; that prevails in all the extensive oceans 
iirbere the land does not frequently break the general current. Were 
the whole surface of the globe an ocean, there would probably be 
but this one wind, for ever blowing from the east, and pursuing the 
motions of the sun westward. All tlie other winds seem subordinate 
to this; and many of them are made from the deviations of its cur* 
Tent. To form, therefore, any conception relative to the variation* 
of the wind in general, it is proper to begin with that which never 
varies. 

There have been many theories to explain this invariable motion 
of the winds; among the rest, we cannot omit that of Dr. Lyster^ 
for its strangeness : ** The sea," says he, ** in those latitudes, is ge- 
nerally covered over with green weeds, for a great extent ; and the 
air produced from the vegetable perspiration of these, produces the 
trade-wind." The theory of Cartesius was not quite so absurd* He 
alleged, that the earth went round faster than its atmosphere at the 
equator ; so that its motion, from west to east, gave the atmosphere 
an imaginary one from east to west ; and thus an east wind was 
eternally seen to prevail. Rejecting those arbitrary opinions, con- 
ceived without force, and asserted without proof, Dr. Halley has 
given one more plausible ; which seems to be the reigning system of 
the day. 

To conceive his opinion clearly, let us, for a moment, suppose 
the whole surface of the earth to be an ocean, and the air encom- 
passing it on every side without motion. Now it is evident, that 
that part of the air which lies directly under the beams of the ton 
will be rarefied ', and, if the sun remained for ever in the same place» 
there would be a great vacuity in the air, if I may so express it, be- 
neath the place ndiere the sun stood* The sun moving forward^. 
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from east to west, this yacuily will follow too^ and still be made 
under it. But while it goes on to make new vactiities, the air wtil 
rush in to fill up tliose the sun has already made ; in other words, 
as it is still travelling forward » the air will continually be rushing m 
behind, and pursue its motions from east to west. In this manner, 
the air is put into motion by day, and by night the parts continue 
to impel each other, till the next return of the sun, that gives a new 
force to the circulation. 

Id this manner is explained the constant east wind that is found 
Mowing round the globe, near the equator. But it is also known 
that, as we recede from the equator on either side, we come into a 
trade-wind, thai continually blows from the poles, from the nortli 
OD one side, or the south on tlie other, both directing towards the 
equator. This also proceeds from a similar cause with the former; 
f(v the air being more rarefied in those places over which the son 
more directly darts its rays, tlie currents will come both from 
the north and the soutli, to fill up the intermediate vacuity. 

These two motions, namely, the general one from east to west, 
and the more pirticrihr one from both the poles, will account for 
all tlie phenomena of trade-winds; which, if the whole surface of the 
globe were sea, would undoubtedly be constant, and for ever con- 
tinoe to blow in one direction. But there are a thousand circtrai- 
stances to break these air currents into smaller ones ; to drive them 
badk against their general course; to raise or depress them; to coo-> 
dense them into storms, or to whirl them in eddies. In consequence 
of this, regard mu»t be of\en had to the nature of tlie soil, the pon- 
tion of the high mountains, the course of the rivers, and even to the 
luxuriance of vegetation. 

If a country, lying directly under the sun, be very fiat and sandy, 
and if the land be low and extensive, the heats occasioned by the 
refiection of the sim beams, produce a very great rarefaction of the 
air. The deserts of Africa, which are conformable to this descrip* 
tion, are scarcely ever fanned by a breath of wind by day ; but the 
burning sun is continually seen blazing in intolerable splendour 
above them. Fc* this reason, all along the coasts of Guinea, the 
' wind is always perceived blowing in upon land, in order to fill up 
the vactiity caused by the sun's operation. In those shores, there- 
fore, the wind blows in a contrary direction to that of its geiie> 
ral current, and is constantly found setting in from the wesL 

From the same cause it happens, that those constant calms, at- 
tended with deluges of rain, are found in the same part of the ocean. 
For this tract being placed in the middle, between the westerly winds 
blowing on the coa:^ of Guinea, and the easterly trade> winds that 
move at some distance from shore in a contrary direction, the ten-* 
dency of that part of the air that lies between these two opposite 
currents is indifierent to either, and so rests between both in torpid 
serenity ; and the weight of the incumbent atmosphere being dimi- 
nished by the continual contrary winds blowing fireiB benoet it ia 
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unable to keep the vapours suspended that are ec^oiislj borne 
thither ; so that they fall in continual rains. 

But it is not to be supposed, that any theory can account for all 
the phenomena of even those winds that are known to be most re- 
gular. Instead of a complete system of the trade-winds, we must. 
rather be content with an imperfect history. These, as was said, 
being the result of a combination of effects, assume as great a variety 
as the causes producing them are various.* 

Besides the great general wind above mentioned, in those parts 
of the Atlantic that lie under the temperate zone, a north wind pre-, 
vails constantly during the months of October, November, Decem- 
ber, and January. These, therefore, are the most favourable months 
for embarking for the East Indies, in order to take the benefit of. 
these winds for crossing the Line : and it has been oflen found, by 
experience, that those who had set sail ^ye months before, weren^l 
in the least farther advanced in their voyage, than those who waited 
for the favourable wind. During the winter of Nova Zembla, and 
the other arctic countries, a north wind reig^ abnost continually. 
In the Cape de Verde islands, a south wind prevails during the 
month of July. At the Cape of Good Hope, a north-west wind 
blows during the month of September. There are also regular 
winds, produced by various causes upon land. The ancient Greeks 
were the first who observed a constant breeze, produced by the 
melting of the snows, in some high neighbouring countries. This 
was perceived in Greece, Thrace, Macedonia, and the .Slgean Sea. 
The same kind of winds are now remarked in the kingdom of Congo^ 
and the most southern parts of Africa. The flux and reflux of the 
sea also produces some regular winds, that serve the purposes of 
trade ; and, in general, it may be observed, that wherever there is 
a strong current of water, there is a current of air that seems to 
attend it. 

Besides these winds that are found to blow in one direction, there 
are, as was said before, others that blow for certain months of the 
year one way, and the rest of the year the contrary way : these are 
called the monsoons, from a famous pilot of that name, who first used 
them in navigation with success. f In all that part of the ocean that 
lies between Africa and India, the east winds begin at the month of 
January, and continue till about the commencement of June : in 
the month of August or September, the contrary direction takes 
place, and the west winds prevail for three or four months. The 
interval between these winds, that is to say, from the end of June 
to the beginning of August, there is no fixed wind ; but the sea is 
usually tossed by violent tempests, proceeding from the north. 
These winds are always subject to their greatest variations as they 
approach the land ; so that, on one side of the great peninsula of 
India, the coasts are, for near half the year, harassed by violent 

* BuflFon, Tol. ii. p. 230. 
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burricaneiy and northern tempests ; vhile, on the opposite side, and 
all along the coasts of CoromandeU these dreadful tempests are 
'whoUy unknown. At Java and Ceylon^ a west wind begins to reign 
in the month of September ; but, at fifteen degrees of south latitude, 
this wind is found to be lost, and the great general trade»wind from 
the east is perceived to prevail. On the contrary, at Cochin, in 
China, the west wind bc^ns in March ; so that these monsoons pre- 
vail at different seasons throughout the Indies. So that the mariner 
takes one part of the year to go from Java to the Moluccas ; another 
from Cochin to Molucca; another from Molucca to China; and still 
another to direct him from China to Japan. 

There are winds also that may be considered as peculiar to certain 
coasts; for example, the south wind is almost constant upon the 
coasts of Chili and Peru ; western winds almost constantly prevail 
on the coasts of Terra Magellanica, and in the environs of Une Straits 
le Maire. On the coasts of Malabar, north and north-west wlndp 
prevail continually ; along the coast of Guinea, the north-west wind 
IS also very frequent ; and, at a distance from the coasts, the north* 
east is always found [prevailing. From the beginning of November 
to the Old of December, a west wind prevails on the coasts of Japan ; 
and, during the whole winter, no ships can leave the port of Cochin^ 
on account of the impetuosity of the winds that set upon the coasL 
These blow with such vehemence, that the ports are entirely choked 
up with sand, and even boats are not able to enter. However, the 
east winds that prevail for the other half of the year, clear the 
mouths of their harbours from the accumulations of the preceding 
winter, and set the confined ships at liberty. At the Straits of Ba« 
belmandel there is a south wind that periodically returns, and which 
is always followed by a north-east. 

Beside winds thus peculiar to certain coasts, there are others found 
to prevail on all the coasts, in warm climates, which, during one part 
of the day, blow from the shore, and during another part of it. blow 
from the sea. The sea breeze, in those countries, as Dampier ob- 
serves, commonly rises in the morning, about nine, proceeding slowly, 
hi a fine small black curl upon the surface of the water, and making 
its way to refresh the shore. It is gentle at first, but increases gra- 
dually till twelve, then insensibly sinks away, and is totally hui^ed 
at ^ye. Upon its ceasing, the land breeze begins to take its tum» 
which increases gradually till twelve at night, and is succeeded in the 
morning by the sea breeze again. Without all doubt, nothing could 
be more fortunate for the inhabitants of the warm countries, where 
those breezes blow, than this alternate refreshment, which they feel 
at those seasons when it is most wanted. The heat on some coasts 
would be insupportable, were it not for such a supply of air, when 
the sun has rarefied all that which lay more immediately under the 
coast. The sea breeze temperatcs the heat of the sun by day ; and 
the land breeze corrects the malignity of the dews and vapours by 
night. Where these breezes therefore prevail, and they are very 
common^ the inhabitants enjoy a share of health and happiness, un- 
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koown to those that live much farther up the country, or suirii sie 
Uve in similar latitudes without this advantage. The cause of these 
obviously seems to arise from the rarefaction of the ahr by the sun^ 
as their duration continues with its appearance, and alters when it 
goes down. The sun, it is observed, equally diffusing his beams 
upon land and sea, the land, being a more solid body than the water, 
leoeives a greater quantity of heat, and reflects it more strongly* 
Being thus, therefbre, heated to a greater degree than the waters, it 
of eonsequence drives the air from land out to sea ; but its inAuence 
bring removed, the air reltirns to fill up the former vacuity. Such 
IS the usual method of accounting lor thb phenomenon ; but, unfor- 
tunately, the sea and land breezes are visitants that come at all 
hours. On the coast of Malabar,"^ the land breeses begin at mid- 
night and continue till noon ; then the sea breezes take their torn 
and continue till midnight. While, again, at Congo, the land 
breezes begin at €[ye and continue till nine tlie next day. 

But, if the cause of those be so inscrutable that are, as we see» 
tolerably regular in their visitations, what shall we say to the winds 
of our oMrn climate, that are cotatinually shifting, and hicapable of 
rest? Some general causes may be assigned, which nothing but 
particidar experience can apply. And, in the first place, it may be 
observed, that clouds and heat, and, in short, whatever either in- 
creases the density of the elastidty of the air in any one place, will 
produce a wind there ; for the increased activity of the air thus 
pressing more powerfully on the parts of it that are adjacent, will 
drive them forward ; and thus go on, in a current, till the whole 
comes to an equality. 

In this manner, as a denser air produces a wind, on one hand» 
so will any accident that contributes to lighten the air, produce it on 
the other ; for a lighter air may be considered as a vacuity into 
which the neighbouring air will rush : and hence it happens, that 
when the barometer marks a peculiar lightness in the air, it is no 
wonder that it foretells a storm. 

The winds, upon large waters, are generally more regular than 
those upon land. The wind at sea generally blows with an even 
steady gale; the wind at land puffs by intervals, increasing its 
strength, and remitting it, without any apparent cause. This, in a 
great measure, may be owing to the many mountains, towers, or 
trees, that it meets in its way, all contributing either to turn it from 
ita course, or interrupt its passage. 

The east wind blows more constantly than any other, and for an 
obvious reason : all other winds are, in some measure, deviations 
from it, and partly may owe their origin thereto. It is generally, 
likewise, the most powerful, and for the same reason. 

There are often double currents of the air. While the wind 
blows one way, we frequently see the clouds move another. This is 
generally the case before thunder; for it is well known that the 

* Buffon, vol. ii. p. 2d2. 
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tiiiinder cloud alvirays moves agoinst the wind : the cause ofthia 8ur« 
prilling appearance has hitherto remained a secret. From hedct 
we may conclude, (hat weatliercocka only inform us ofthat carrant 
of the air which is near the surface of the earth, but are often erro» 
neous with regard to the upper regions ; and, in fact, Derham has 
often found them erroneous. 

Windii are generally more powerful on elevated situations than 
on the plain, because their progress is interrupted by fewer obstacles. 
In proportion as we ascend the heights of a mountain, the yiolenca 
of the weather seems to increase, until we have got above the region 
of storms, where all is usually calm and serene. Sometimes, how* 
ever, the stonas rise even to the tops of the highest mountains ; as 
we learn from those who have been on the Andes, and as we are 
convinced by the deep snows that crown even the highest. 

Winds blowing from the sea are generally moister, and mora 
attended with rains, than those which blow over extensive tracts of 
land; for the sea gives off more vapours to the air, and these are 
rolled forward upon land, by the winds blowing from thence.* For 
this reason, our easterly winds that blow from the continent are dry, 
in comparison of those that blow from the surface of the ocean, with 
which we are surrounded on every other quarter. 

In general the winds are more boisterous in spring and autumn, 
than at any other seasons ; for that being the tim6 of high tides, the 
sea may communicate a part of its motions to the winds. The son 
and moon, also, which then have a greater effect upon the waters^ 
may also have some influence upon the winds ; for, there being s 
great body of air surrounding the globe, which, if condensed into 
water, would cover it to the depth of thirty-two feet, it is evident 
that the sun and moon will, to a proportionable degree, affect the 
atmosphere, and make a tide of air. This tide will be scarcely 
perceivable, indeed ; but, without doubt, it actually exists, and may 
contribute to increase the vernal and autumnal storms, which are 
then known to prevail. 

Upon narrowing the passage through which the air is driven, both 
the density and the swiftness of the wind is increased. For, an cur« 
rents of water flow with greater force and rapidity by narrowing 
their channels, so also will a current of air, driven through a «on^ 
tracted space, grow more violent and irresistible. Hence we And 
those dreadftil storms that prevail in the defiles of mountains, where 
the wind, pushing from behind through a narrow channel, at once 
increases in speed and density, levelling or tearing up, every ob- 
stacle that rises to obstruct its passage. 

Winds reflected from the sides of mountains and towers, are often 
found to be more forceful than those in direct progression. This 
we frequently perceive near lofty buildings, such as churches or 
steeples, where winds are generally known to prevail, and that much 
nMMre powerful than at some distance. The air, in this case, by 

• Derham*s Physico-Theol. 
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striking against the side of the building, acquires additional denmtjr, 
and therefbre blows with more force. 

These differing degrees of density which the anr is found to pos- 
sess, sufficiently show that the force of the winds do not depend 
upon their velocity alone ; so that those instruments called anemO' 
meters J which are made to measure the velocity of the wind, will by 
no means give us certain information of the force of the storm. In 
order to estimate this with exeictness, we ought to know its density ; 
which, also, these are not calculated to discover. For this reason, 
we oAen see storms with very powerful effects, that do not seem to 
show any great speed; and, on the contrary, we see these wind- 
measures go round, with great swiftness, when scarcely any damage 
has followed from the storm. 

Such is the nature and the inconstancy of the irregular winds with 
which we are best acquainted. But their effects are much more for- 
midable in those climates, near the tropics, where they are often 
found to break in upon the steady course of the trade-winds, and U> 
mark their passage with destruction. With us the tempest is but 
rarely known, and its ravages are registered as an uncommon cala* 
mity ; but, in the countries that lie between the tropics, and for « 
good space beyond them, its visits are frequent, and its efl^ts antici- 
pated. In these regions, the winds vary their terrors ; sometimef 
involving all things in a suffocating heat ; sometimes mixing all the 
elements of fire, air, earth, and water together ; sometimes, with a 
momentary swiftness, passing over the face of the country, and 
destroying all things in their passage ; and sometimes raising whole 
sandy deserts in one country, to deposit them upon some other. We 
have little reason, therefore, to envy these climates the luxuriance of 
their soil, or the brightness of their skies. Our own muddy atmos- 
phere, that wraps us round in obscurity, though it fails to gild our 
prospects with sunshine, or our groves with fruitage, nevertheless 
answers the calls of industry. They may boast of a plentiful, but 
precarious harvest ; while, with us, the labourer toils in a certain 
expectation of a moderate, but a happy return. 

In Egypt,* a kingdom so noted for its fertility, and the brightness 
of its atmosphere, during summer, the south winds are so hot, that 
they almost stop respiration ; besides which, they are charged with 
such quantities of sand, that they sometimes darken the air, as with 
a thick cloud. These sands are so fine, and driven with such vio- 
lence, that they penetrate every-where, even into chests, be they shut 
ever so closely. If these winds happen to continue for any length 
of time, they produce epidemic diseases, and are often followed by 
a great mortality. It is also found to rain but very seldom in that 
country ; however, the want of showers is richly compensated by 
the copiousness of their dews, which greatly tend to promote vege- 
tation. 

In Persia, the winter begins in November, and continues tHI 

* Buffon, Tol. ii« p. 286. 



Miireh. The cokt, at that time, is intense enough to congeal the 
water; aod snow falls in abundance upon their mountains. During 
the months of Mardi and April, winds arise, that blow with great 
ibroe, and seem to usher in the heats of summer. These return again 
in. autumn with some violence, without, howQver^ produciog aiqf 
dreadful e^ts. But, during their summer, all along the coasts of 
the Peman Gulf, a very dangerous wind prevails, which the natives 
call the mmeffei^ still more dreadful and burning than that of Egypt^ 
and attended with instant and fatal efiects. This terrible blast, which 
was, perhaps, the pestilence of the ancients, instantly kills all those 
that it involves in its passage. What its malignity consists in, none 
can tell, as none have ever survived its efiects to give information. 
It frequently, as I am told, assumes a visible form ; and darts in « 
kind of bluish vapour along the surface of the country . The ni^ 
tives, not only of Persia, but Arabia, talk of its efiects with terror ; 
and th^ir poets have not failed to heighten them with the assistance 
of imagination. They have described it as under the coAduct of a 
auDister of vengeance, who governs its terrors, and raises or depresses 
it at he thinks proper.* These deadly winds are also known alony 
the coasts of India, at Negapatam, Masulipatam, and Petapoli. But 
luckily for mankind, the shortness of their duration diminishes the 
injuries that might ensue from their malignity .t 

The Cape of Good Hope, as well as many islands in the West 
Indies, are famous for their hurricanes, and that extraordinary kind 
of doud which is said to produce tliem. This cloud, which is the 
forerunner of an approaching hurricane, appears^ when first seen^ 
like s small black spot on the verge of the horizon, and is called by 
sailors, the bulfs^ye, from being seen so minute at a vast distance. 
All this time, a perfect calm reigns over the sea and land, wiule the 
doud grows gradually broader as it approaches. At length, coming 
to the place where its fury is to fall, it invests the whole horizon with 
darkness. During ail the time of its approach, a hollow murmur is 
heard in th'e- cavities of the mountains ; and beasts and animals, 
sensible of its approach, are seen running over the fields to seek for 

* Herbelot. Biblioth^qite Oriental. 

[t '* At eleven o'clock, while we contemplated with great pleasure the 
rugged tops of Chiggre, to which we were fast approaching, and where 
we expected to solace ourselves with plenty of good water, Idrls 
(Mr. Bruee*8 guide) cried out, '* Pall on your faces, for here is the simoom.*' 
I saw, from the 8. £. a haze come, in colour Uke the purple part of a rain- 
bow, butnot so compressed or thick: it did not occupy twenty yards in 
breadth, and was about twelve feet high from the ground : it was a kind of 
blush upon the air, and it moved very rapidly ; for I could scarce turn to 
falt^apon the ground with my bead to the northward, when I felt the heat 
of its current plainly upon my face. We all lay flat upon the ground as if 
dead, tiU Idris told us it was blown over. The meteor, or purple haziB 
which I saw, was indeed passed, but the light air tHat'still blew was of he«t 
to threaten suffocation : for my part, I found distinctly in my breast that I 
had imbibed a part of it ; nor was I free of an asthmatic sensation, till I had 
i>een some months in Italy, at the baths of Poretta, near two years after- 
wards." — ^Bri7cb*s Travels.] 
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nhelter. Nothing can be more terrible than its violence when it be- 
gins. The houses in those countries, which are made of timber, the 
better to reiust its fury, bend to the blast like osiers, and again re- 
cover their rectitude. Hie sun, which but a moment before biased 
With meridian splendour, is totally shut out ; and a midnight daHi* 
nets prevaib, except that the air is incessantly ilRiminated Iridi 
gfeams of lightning, by which one can easily see to read. The rain 
fidb, at the same time, in torrents t and its descent has been reiemfc 
bled to what pours from the spouts of our houses ader a vioknt 
tfiowar. Theie hurricanes are not len oflensive to the sense ofsnelU 
ing also; and never come without leaving the most noisome stench 
behind them. If the seamen also lay by their wet clothes, for twen- 
ty-four hours, they are all found swarming with little white maggots^ ' 
that were brought with the hurricane. Our first mariners, when they 
'visited these regions, were ignorant of its efibcts, and the signs of its 
approach ; their ships, therefore, were dashed to the bottom at the 
first onset, and numberless were the wrecks which the hurricane oc- 
casioned. But at present, being forewarned of its approach, they 
•trip their masts of all their sails, and thus patiently abide its fury. 
These hurricanes are common in all the tropical climates. On tb^ 
coasts of Guinea they have frequently three or four in a day, that 
thus shut out the heavens for a little space ; and, when past, leave 
aU again in former splendour. They chiefly prevail on tliat coast 
in the intervals of the trade-winds ; the approach of which clean 
the air of its meteors, and gives these mortal shores that little degree 
'of wholesomeness which they possess. They diiefly obtan there 
during the months of April and May; they are known at Loango 
from January to April: on the opposite coast of Africa, the hurri- 
cane season begins in May ; and, in general, whenever a trade- 
wind begins to cease, these irregular tempests are found to exert 
their fury. 

All thb is terrible; but there is a tempest known in those climates, 
more formidable than any we have hitherto been describing, which 
is called, by the Spaniards, a twrnado. As the former was seen 
arriving from one part of the heavens, and making a line of destruc- 
tion, so the winds in this seem to blow from every quarter, and settle 
upon one destined place with such fury, that nothing can resist their 
vehemence. When they have all met in their central spot, then the 
whirlwind begins with circular rapidity. The sphere every moment 
widens as it continues to turn, and catches every object that lies 
within its attraction. This also, like the former, is preceded by a 
flattering calm ; the air is every-where hushed, and the sea is as 
smooth as polished glass: however, as its effects are more dreadful 
than those of the ordinary hurricane, the mariner tries all the power 
of his skill to avoid it; which if he fails of doing, tliere is the great- 
est danger of his going to the bottom. All along the coasts of 
Guinea, beginning about two degrees north of the Line, and so down- 
ward, lengthwise, for about a thousand miles, and as many broad, 
the ocean is unnavigable upon account of these tornadoes. In this 
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torrid regk>n. tbere reign iinoeasing tomadoef, or contjiiual caloM ; 
ainoBg whicb, whaiever ahip is so unhappy as to fall, is totally de- 
priyed of all power of escaping. In this dreadful repose of all the 
demeots the solitary vessel is obliged to continue, without a sbgie 
breeie to assist the mariner's wishes, except those whirlwinds, whiirii 
oolj aenre to increase his calamity. At present, therefore, this pait 
of the ocean is totally aroided ; and although there may be mudb 
gold along the coasts of that part of Africa to tempt aTarice, jek 
there is something much more dreadful than the fabled dragon « 
antiquity to guard the treasure. As the internal parts of that coui^ 
try are totally imknown to trarellers, from their burning sands and 
extensiTe deserts, so here we find a vast tract of ocean, lying off its 
shores, equally unvisited by the mariner. 

But of all those terrible tempests that deform the face of natunj, 
and repress human presumption, the sandy tempests of Arabia and 
Africa are the most terrible, and strike the imagination most strongly. 
To conceive a proper idea of these, wc are by no means to suppose 
them reaembling those whirlwinds of dust that wo sometimes see scat- 
tering in our air, and sprinkling their contents upon our roads or 
meadows. The sand storm of A frica exhibits a very diflerent appeal^, 
aoee. As the sand of which the whirlwind is composed is excessi veljr 
ine, and almost resembles the parts of water, its motion entirenr 
resembles that of a fluid ; and the whole plain seems to float onward, 
like a slow. inundation. The body of sand thus rolling, is d^^ifp 
enetigh to bury houses and palaces in its bosom : Travellers who are 
crossing tliose extensive deserts, perceive its approach. at a distance^ 
and in general have time to avoid it, or turn out of its way, as it 
generally extends but to a moderate breadth. However, when it is 
extremely rapid, or very extensive, as sometimes is the case, no 
swiftness, no art, can avail ; nothing then remains but to meet deaUi 
with fortitude, and submit to be buried nlive with resignation. 

It is happy for us of Britain that we have no such calamity to fear; 
for from this even some parts of Europe are not entirely free. We 
have en account given us, in the History of the French Academy, 
of a miserable town in France that is constantly in danger of being 
buried under a similar inundation, with which I wilt take leave to 
dose this chapter. ** In the neighbourhood of St. Paul de Loop, in 
Lower Brittany,* there lies a tract of country along the sea-Mde, 
which before the year 1666 was inhabited, but now lies deserted* \ij 
reason of the sands which cover it to the height of twenty feet; and 
which every year advance more and more inland, and gain ground 
continually. From the time mentioned above, the sand has buried 
more than six leagues of the country inward, and it is now but half 
a league from the town of St Paul ; so that, in all appearance, the 
inhabitants must be obliged to abandon it entirely. In the country 
that has been overwhelmed, there are still to be leen the tops of some 
steeples peeping through the sand, and many chimnies that still re* 

*. UUtoire de rAcademie des Sciences, an. 1788. 
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iDgin above ibis sandy ocean. The inhabitants^ however, had 
dent time to escape ; but being deprived of their little all, they had 
no other resource but begging for their subsistence. This calamity 
chiefly owes its advancement to a north, 6r an east wind, raising the 
sand, which is extremely fine, in such great quantities, and with such 
Telocity, that M< Deslandes, who gave the account, says, that while 
he was walking near the place, during a moderate breeze of wind, 
he was obliged, from time to time, to shake the sand from his dolhea 
and his hat, on which it was lodged in great quantities, and made 
them too heavy to be easily borne. Still further, when the wind was 
Tiolent, it drove the sand across a little arm of the sea, into the town 
of RoscofT, and covered the streets of that place two feet deep; so 
|hat they have been obliged to carry it off in carts. It may also be 
observed, that there are several particles of iron mixed with the 
sand, which are readily affected by the loadstone. The part of the 
coast that furnishes these sands, is a tract of about four leagues in 
length, and is upon a level with the sea at high water. The shore 
lies in such a manner as to leave its sands subject only to the north 
pxid east winds, that bear them farther up the shore. It is easy to 
fXNiceive how the same sand tliat has at one time been borne a short 
way inland, may, by some succeeding and stronger blast, be carried 
lip much higher ; and thus the whole may continue advandng for- 
'TOrd, deluging the pli^in, and totally destroying its fertility. At the 
same time, the sea, from whence this deluge of sand proceeds, may 
furnish it in inexhaustible quantities. This unhappy country, thus 
overwhelmed in so singular a manner, may well justify what the 
ancients and the modems have reported concerning those tempests 
pf sand in Africa, that are said to destroy villages, and even armies, 
i() their bosom." 



CHAPTER XXI. 

OF METEORS, AND SUCH APPEARANCES AS RESULT 
FROM A COMBINATION OF THE ELEMENTS. 

In proportion as the substances of nature are more compounded 
and combined, their appearances become more inexplicable and 
amazing. The properties of water have been very nearly ascer- 
tained. Many of the qualities of air, earth, ancl fiipe, have been dis- 
covered and estimated ; but when these come to be united by na- 
ture, they often produce a result w|)ich no artificial combinations 
can imitate : and we stand surprised, that although we arc possessed 
of all those substances which nature makes use of, she shows herself 
a much more various operator than. the most skilful chemist ever 
Appeared to be. £very cloud that moves, and every shower that 
falls, serves to mortify the philosopher's pride, and to show hini 
hidden qualities in air and water, that he finds it difficult to explain. 
Pews^ hail, snow, and thunder, are not less diliicuU for being more 
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lootamon. Indeed, wiwn we reflect on the maiAier in which nature 
perform any one of theae operations, our wonder increasea. To aee 
water, which ia hearier than air, rising in air, and' then falling in a 
fim ao very different from that in which it roae; to aee the same 
Ihiid at one time descending in a form of hail, at another in that of 
'wotcfw; to see two clouds, by dashing against each other, proddcing 
an electrical fire, which no watery composition that we know of can 
eAct : these, I say, senre sufficiently to excite our wonder ; and 
■aliU the more, in proportion as the objects are ever pressing on' our 
'^■ioaity. Much, however, has been written concerning the muiner 
'in which nature c^perates in these productions; as nothing is so un- 
grateful to mankind as hopeless ignorance. 

And first, with regard to the manner in which water evaporates, 
and rises to form clouds, much has been advanced, and many the- 
cfriea devised. All water,^ say some, has a quantity of air mixed 
with it ; and the heat of the sun darting down, disengages the-parti- 
'dea of the air from the grosser fluid : the sun^s rays being reflected 
' back from the water, carry back with them those bubbles of air and 
water, which, being lighter than the condensed air, will ascend, till 
they meet with a more rarefied air ; and they will then stand sus- 
pended. Experience, however, proves nothing of all this. Particles 
of air or fire are not thus known to ascend with a thin coat of water ; 
• and, in ihct, we know the little particles of steam are solid drops of 
water; But, besides this, water is known to evaporate more power- 
' fblly in the severest frost than when the air is moderately warnkf 
Dr. Hamilton, therefore, of the university of Dublin, rejecting this 
theoiy, has endeavoured to establish another. According to him, 
as aquafortis is a menstruum that dissolves iron, and keeps it mixed 
in the fluid ; as aquaregia is a menstruum that dissolves gold ; eras 
water dissolves salts to a certain quantity ; so air is a menstruum 
that corrodes and dissolves a certam quantity of water, and keeps it 
suspended above. But, however ingenious this may be, it can hardly 
be admitted, as we know, by Mariotte's experiment, | that if water 
and air be enclosed together, instead of the air acting as a menstruum 
upon the water, the water will act as a menstruum upon the air, and 
take it all up. We know also, that of two bodies, that which is 
most fluid and p^etrating is most likely to be the menstruum of the 
other ; but water is more fluid and penetrating than air, and there- 
' fore the most likely of the two to be the menstruum. We know that 
«11 bodies are more speedily acted upon, the more their parts are 
brought into contact with the menstruum that dissolves them, but 
water, enclosed with compressed air, is not the more dimiuislied 
' thereby. § In short, we know that cold, which diminishes the force 

* Spectacle de la Nattfre, yol. iii. 
-^ M^moires de rAcad^mic des Sciences, an. 1705. 
X Mariotte, de la Nature de TAir, p. 97. 100. 
§ See Boyle*s Works, vol. ii. p. 619. 
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of other itoemitraimii, is olften found to promote evaporttion.' 'In thb 
rariely of opinion and oncertaintj of cot^jeciurey I cmiboI mvokl 
Ibidcing that a theory of evaporation may be foraieil upoo Teij 
■imple andobTious principleiy and embarraflsedy as ftr as I eonoem^ 
with Tety few objections. 

We know* that a repelling power prevails in nature, not less than 
an attractive one. This repulsion prevails strongly between the 
body of fire and that of water. If I pkmge the end of a red- 
hot bar of iron into a vessel of water, the fluid rises, and large dropa 
ofitfly upin all manner of directions, every part bubbKng and. 
steaning until the iron be cold. Why may we not, for a moinenl, 
compare the rays of the sun, darted directly upon the surface of the 
.water, to so many bars of red4iot iron ; each bar, indeed, infinitelj 
small, but not the less powerful ? In this case, wherever a ray ef 
fire darts, the water, from its repubive quality, will be driven on all 
sides ; and of consequence, as in the case of the bar of iron j a pavi 
of it will rise. The parts thus rising, however, will be eztremeljr 
small, as the ray that darts is extremely so. The assemblage of the 
■rays darting upon the water in this manner, will cause it fo rise in a 
light thin steam above the surface : and as the parts of this steam aie 
extremely minute, they will be lighter than air, and coasjmuently 
fiont upon it. There is no need for supposing them bubbles of water 
filled with fire ; for any substance, even gold itself, will float on air, 
if its parts be made small enougih ; or, in other words, if its sorlaee 
be sofliciently increased. This water, thus disengaged from the 
general mass, will be still further attenuated and broken by the 
reflected rays, and consequently more adapted for ascending. 

From this plain account, every appearance in evaporation may be 
easily deduct. The quantity of heat increases evaporation, becaose 
it raises a greater quantity of steam. The quantity of wind increases 
evaporation ; for, by waving tlie surface of the water, it thus exposes 
a grciater surface to the evaporating rays. A dry frost, in some 
measure, assists the quantity of evaporation ; as the quantity of rays 
arc foimd to be no way diminished thereby. Moist weather alone 
prevents evaporation ; for the rays being absorbed, refracted, and 
broken, by the intervening moisture before they arrive at the surface^ 
cannot produce the effect, and the vapour will rise in a small pro- 
portion. 

Thus far we have accounted for the ascent of vapours ; but to 
account for their falling again, is attended with rather more difficulty. 
We have already observed, that the particles of vapours disengaged 
from the surface of thc^ water, will be broken and attenuated in their 
ascent by the reflected, and even the direct rays, that happen to 
strike upon their minute surfaces. They will, therefore, continue to 
ascend, till they rise above the operation of the reflected rays, which 
reaches but to a cert-iin height above the surface of the earth. Be* 
ing arrived at this region, which is cold for want of reflected heat, 
tliey will be condensed, and suspended in the form of clouds. Some 
vapours, that ascend to great heights, will be frozen into snow ; othen» 
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tliAt- aie condemed kiwer down, will pit on the appeanmce of a mitt, 
wMdi we find the ckiuds to be when we ascend among' them, as they 
Imng mkmg the tide* ufa moimtafin. These clouds of snow and rain, 
being blown abmit by winds, are either entirely scattered and dis* 
pened above, or they are still more condensed by motion, like a 
aaiHr-ball that grows ■ move large and solid as it continues to roll.- 
At laat, therefore, they wiU become too weighty for the air which fine 
raiaed them to sustain ; and they will descend, with their excess of 
weight, either in snow or rain. But, as they will fall precipitately 
when they begin to descend, the air, in some measure, will resist the 
ftlhng; for, as the descending fluid gathers velocity in its precipi- 
tation, the air will increase its resistance to it, and the water will, 
therefore, be thus broken into rain ; as we see that water wliich falls 
tWm the tops of -houses, tliough it begins in a spout, separates into 
drops- before it has got to the bottom. Were it not for this happy 
inlerpe si tion of the air between us uiid the water falling from a con- 
sidefable height above us, a drop of rain mig^t fall with dangerous 
force, and a hailstone might strike us with fatal rapidity. 

In this manner, evaporation is ])rodi]ced by day ; but when the 
sun goes down, a part of that vapour which his rays had excited, 
being no longer broken, and attenuated by the reflecting rays, it will 
beeoine heavier than the air, even before it has n*ached the clouds ; 
and H will, therefore, fall back in dews, which differ only from rain 
in descending before they have had time to condense into a visible 
feraiL 

Hail, the Cartesians say, is a frozen cloud, half melted and froaen 
again in its descent. A lioar frost is but a froeen dew. Liglitning 
we know to be an electrical flash, produced by the opposition of two 
clouds ; and thunder to be the sound proceeding from the same, con- 
tinued by an eclio reverberated among them. It would be to very 
little purpose to atteinpt explaining exactly how these wonders are 
eflected : we liave as yet but little insight into the manner in which 
these meteors are found to operate upon each other ; and therefore, 
we must be contented with a detail rather of their effects than iiieir 



In our own gentle climate, where nature wears the mildest and 
kindest aspect, every meteor seems to befriend us. With us, rains 
fall in refreshing showers, to enliven our fields, and to paint the laad* 
aeape with a more vivid beauty. Snows cover the earth, to preserve 
its tender vegetables from the inclemency of the departing winter. 
The dews descend with such an imperceptible fall as no way injures 
the constitution. Even thunder itself is seldom injurious ; and it is 
often wished by the husbandman, to clear the air, and to kill num- 
berless insects that are noxious to vegetation. Hail is the most inju- 
rious meteor tliat is known in our climate ; but it seldom visits us 
with violence, and then its fury is but transient. 

One of the most dreadful storms we hear of,* was that in Hert- 

* Phil. Trans, vol. ii. p. U7. 
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fordiliire» in the year 1697. It began by thinKhr and lightning* 

E^^i continued for some lioura, when suddenly a black cloud camfr 
rdy against the wind, and marked its passage with devastatkMU 
taiistones which it poured down being meaMured, were found to 
be many of them fourteen inches round, and, consequently, as laige 
as a bowling-green ball. Wherever it came, every pJantatiou fell 
before it: it tore up the ground, split great oaka^ and other trees^ 
without number; the fields of rye were cut down, as if levelled witb 
a scythe ; wheat, oats, and barley, suffered the same damage. The 
inhatbitants found but a precarious shelter even in their houses, their, 
tiles and windows being broke by the violence <if the hailstooa^L 
which, by the force with which they came, seemed to have descended 
from a great height The birds, in this universal v^reck, vainly tried 
to escape by flight ; pigeons, crows, rooks, and many more of the 
smaller and feebler kiEuls, were brought down. An unhappy young 
man, who had not time to take shelter, was killed ; one of h» ejm 
was struck out of his head, and his body was all over bhick with, the 
bruises : another had just time to escape, but not without the most 
imminent danger, his body being. bruised all over. But what, 
is most extraordinary, all this fell within the compasa of a 
mile. 

Meceray, in his history of France, tells us of a shower of hail mudi 
more terrible, which happened in the year 1510, when the Frei^ 
monarch invaded Italy, There was, for i, time, a horrid daricneas, 
tliicker tlian that of midnight, which continued till the terrora oC 
mankind were changed to still more terrible objects, by thunder and 
lightning breaking the gloom, and bringing on such a shower of hail, 
as no history of human calamities could equal. These hailstones 
were of a bluish colour ; and some of them weighed not less than a 
hundred pounds. A noisome vapour of sulphur attended the storm* 
AU the birds and beasts of the country were entirely destroyed. 
Numbers of tlie human race suffered the same fate. But what is 
still more extraordinary, the fishes found no protection frojni .their 
native element, but were equal sufferers in the general cala* 
mity. ^ 

These, however, are terrors that are sekiom exerted in our mild 
climates. They only serve to mark the page of history with wonder; 
and stand as admonitions to mankind, of the various stores of pfinish- 
ment in the hands of the Deity, which his power can treasure up, and 
his mercy can suspend. 

In the temperate zones, therefore, meteors are rarely found thus 
terrible; but between the tro(Hcs, and near the poles, tliey assume 
very dreadful and various appearances. In those inclement regiona 
where cold and heat exert their chief power, meteors seem peculi- 
arly to liave fixed their residence. They are seen there in a thou- 
sand terrifying forms, astonishing to Europeans, yet disregarded by 
the natives from their frequency. The wcmders of air, fire, and 
water, are there combined, to produce the most tremendous effects, 
and to sport with the labours and apprehensions of mankind. 
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I, that flash without noise ; hurricanes, that tear up the 
earth ; clouds, Uiat all at once pour down their contents, ond produce 
an instant deluge ; mock suns, northern lights, that illuminate half 
the hemisphere ; circular rainbows ; haios ; fleeting balls of fire ; 
doodfy reflecting back the images of things on earth, like mirrors ; 
and water-spouts, that burst from the sea, to join with the mists that 
liaog immediatdy above them. — ^These are but a part of the pheno- 
mena that are common in those countries ; and from many of ^ich 
our own climate is, in a great measure, exempted. 

Tlie meteors of ihe torrid zone are diflerent from those that are 
ftdod near the polar circles; and it may readily be supposed, that 
in those countries where the sun exerts the greatest force in raising 
vapo ur s of all kinds, there should be the greatest quantity of meteonr. 
Upon the approach of the winter months, as they are called, under 
the Line, which usually begin about May, the sky, from a fiery 
brigfatneu, begins to be overcast, and the whole horizon seems wrapt 
in a mnddy cloud. Mists and vapours still continue to rise ; and the 
air, which so lately before was clear and elastic, now becomes humid, 
obseure, and stifling : the fogs become so thick, that the light of tlie 
aon seems, in a manner, excluded ; nor would its presence be known, 
imt for the intense and suffocating heat of its beams, which dart 
tfaroogh the gkxmi, and, instead of dissipating, only serve to increase 
tiia mist. After this preparation, there follows an almost continual 
■aooeaHon of thunder, rain, and tempests. Dur ing this dreadful sea^ 
•on, the streets of cities flow like rivers ; and the whole countiy 
wean the appearance of an ocean. The inhabitants often make use 
of this opportunity to lay in a stock of fresh water for the rest of the 
year; as the same cause which pours down the deluge at one season, 
denies the kindly shower at another. The thunder which attends 
the faH of these rains, is much more terrible than that we are gene- 
rally acquainted with. With us, the flash is seen at some distance, 
and the noise shortly after ensues; our thunder generally rolls in 
one quarter of the sky, and one stroke pursues another. But here 
it is otherwise ; the whole sky seems illuminated with tinremitted 
flashes of lightning, every part of the air seems productive of its own 
thunders, tuid every cloud produces its own shock. The strokes 
oome so thick, that the inhabitants can scarce mark the intervals ; 
but all is one unremitted roar of elementary confusion. It should 
seem, however, that the lightning of those countries is not so fatal, 
or so dangerous, as with us ; since, in this case, the torrid zone would 
be uniidiabitable. 

When these terrors have ceased, with^which, however, the natives 
are familiar, meteors of another kind begin to make their appear- 
ance. The intense beams of the sun, darting upon stagnant waters, 
that generally cover the surface of the country, raise vapours of 
various lands. Floating bodies of fire, which assume different names, 
rather from their accidental forms than from any real difference be- 
tween them, are seen without surprise. The draco volansy or flying 
dragon, as it is called : the ignis fatuuSy or wandering fire; i\\e fires 
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of St. Helmo, or the mariner's light, are eyer^^-wfaiRre frequent: and^ 
of these we have numberless descriptions-. " As I was riding in- 
Jamaica," says Mr. Barbham, " one mominigf from my habitation^ 
situated about three miles north-west from Jago de la Vega, I saw a- 
ball of fire, appearing to me Of the bigness* of a bomb j swiftly fall- 
ing down with a great blaze. At first I thought it fell into the town ', 
but when I came nearer, I saw many people gathered together a 
little ta the southward, in the Savannah,^ to whom I rode up^ to in- 
quire the* tauEB' of their meeting: they were admiring, as I found*- 
Uie ground's being strangely broke up and ploughed by a ball of 
fire, which, as they said, fell down there. I observed there were 
many holes in the ground; one in the middle, of the bigness of a 
man's head, and five or six smaller round about it, of the bigness of 
one's fist, and so deep as not to be fathomed by such implements aa' 
were at hand, k was observed, also, that all the g^een herbage was- 
burnt up near the holes; and there continued a strong smell of sul- 
phur near the place for some time after." 

Ulloa gives an- account of one of a similar kind, at Quito. *. 
*' About nine at night/' says he, a^ globe of fire appeared to rise 
from the side of Uie mountain Pichinca, and so large, that it spread 
a light over all the part of the city facing that mountain. The house 
where I lodged looking that way, I was surprised with an extraordi- 
nary light, darting through the crevice» of the window-shutters. On 
this appearance, and the bustle of the people in the street, I hastened 
to the window, and came time enough to see it in the middle- of k» 
career, which continued from west to south, till I losi sight of it, 
being intercepted by a mountain that lay between me and it. It 
was round ; and its apparent diameter about a foot. I observed it 
to rise from the sides of Pichinca, although, to judge from its course, 
it was behind that mountain where this congeries of inflanimable 
matter was kindled. In the first half of its visible course, it emitted 
a prodigious efiulgcnce, then it began gradually to grow dim ; sa 
that, upon its disappearing behind the intervening mountain, it» 
light was very faint." 

Meteors of this kind are very frequently seen between the tropics ; 
but they sometimes, also, visit the more temperate regions-of Europe. 
We have the description of a very extraordinary one given us by 
Montanari, that serves to show to what great heights, in our atmos- 
phere, these vapours are found to ascend. In the year 1676, a 
great globe of fire was seen at Bononia, in Italy, about three quar- 
ters of an hour after sun-set. It passed westward, with a most raind 
course, and at the rate of not less than a hundred and sixty miles in 
a minute, which is much swifler than the force of a cannon-ball, and, 
at last, stood over the Adriatic Sea. In its course it crossed over 
all Italy; and, by computation, it could not have been leas than 
thirty-eight miles above the surface of the earth. In the whole line 
ttf its course, wlierevcr it approached, the inhabitants below coukl 

^.^ Ulloa, vol. i. p. 41. 
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•dktmctlj lieor it, with a hissing noise, resembling that of a fire- work. 
Having passed away to sea, towards Corsica, it was heard at last to 
-gooff with a most violent explosion, much loiider than that of a can- 
non ; and immediately after, another noise was heard, like the rat* 
tling <if a great cart upon a stony ^pavement : which was probaUy 
nothing more than the echo of the former sound. Its magnitude, 
when at Bonooia, appeared twice as long as the moon, one way, and 
as broad the other ; so that, considering its height, it could not have 
been less than a mile long, and about half a mile broad. From the 
height at which this was seen, and there being no volcano on that 
quarter of the world from whence it came, it is more than probable 
that this terrible globe was kindled on some part of the contrary 
side of the globe, in those regions of vapours which wc have been 
just describing ; and thus, rising above the air, and passing in a 
■course opposite to that of the eartli's motion, in this manner it ac- 
quired its amazing rapidity. 

To these meteors, common enough southward, we will add ono 
more of a very uncommon kind, which was seen by Ulloa at Quito, 
in Peru ; the beauty of which will, in some measure, servo to relieve 
-us, after the description -of those hideous ones preceding. *' At day- 
break," says he, '* the whole mountain of Pambamarca, where we 
.then resided, was encompassed witli very thick clouds ; which the 
rising of the sun dispersed so far as to leave only some vapours, too 
fine to be seen. On the side opposite to the rising sun, and about 
-ten fathoms distant from the place where we were standing, we saw, 
as in a looking glass, each his own image ; the head being, as it 
were, the centre of three circular rainbows, one without tlie other, 
and just near enough to each other as tliot tlie colours of the inter- 
loal verged upon those more external ; while round all was a circle 
.of white, but with a greater space between, in this manner these 
■circles were erected, like a mirror, before us ; and as we moved they 
moved, in disposition and order. But what is most remarkable, 
though we were six in number, every one saw the •phenomenon, with 
regard to himself, and not that relating to others. The diameter of 
the arclies gradually altered, as the sihi rose above the horizon ; and 
.tbd whole, after continuing a long time, inscniiibly faded away. In 
;the beginning, the diameter of the inward iris, taken from its last 
xolour, was about five degrees and a half; and that of the white 
arch, which surrounded the rest, was not less than sixty-seven de- 
;grees. At iheJbeginning of the 'piienomenon, the arches seemed of 
;an ova4 or elliptical figure, like tlie disk of the sun, and afterwards 
Jbecame perfectly circular. Each of these was of a red colour, boi> 
;dered with an orange, and the last bordered by a bright yellow, 
which altered into a straw colour, and this turned to a green ; but, 
in all, 'the external colour remained red.'' Such is the description 
lof one of the most beautiful iUusions that has been ever seen in ni^ 
.ture. This alone seems to have combined all the splendours of 
rOptics in oue view. To understand the manner, therefore, how this 
iphenomenon was produced, would require a perfect knowledge of 
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Optics ; vhich it ii not our present province to enter^ vjpoit. It wiD 
be sufficient, therefore, only to observe, that all these appearances 
arise from the density of the cloud, together with its uncommon and 
peculiar situation with respect to the spectator and the sun. It may 
be observed j that but one of these three rainbows was real, the reat 
being only reflections thereof. It may also be observed, that when- 
ever the spectator stands between the sun and a elood of falling 
rain, a rainbow is seen, which is nothing more than the reflectioD of 
the different coloured rays of light from the bosom of the cloud. If, 
for instance, we take a glass globe, filled with water, and hang it up 
before us, opposite the sun, in many situations it will appear tian- 
aparent ; but if it is raised higher, or sideways, to an angle of forty- 
Ave degrees, it will at first appear red ; altered a very little higher, 
yellow; then green, then blue, then violet colour; in short, it wiQ 
assume successively all the colours of the rainbow; but if raised 
higher still, it will become transparent again. A falling shower 
may be considered as an infinite number of these little transparent 
globes, assuming diflerent colours, by being placed at their proper 
heights. The rest of the shower will appear transparent, and no 
part of it will seem coloured, but such as are at angles of forty-fivo 
degrees from the eye, forty-five degrees upwards, forty-five d^^rees 
on each side, and forty-five degrees downward, did not the pbui of 
the earth prevent us. We, therefore, see only an arch of the rain- 
bow, the lower part being cut ofi* from our sight by the earth's in- 
terposition. However, upon the tops of very high mountains, dr* 
cular rainbows are seen, because we can see to an angle of forty-five 
degrees downward, as well as upward, or sideways, and therefore 
we take in the rainbow's complete circle. 

In those forlorn regions round the poles, the meteors, thoogh of 
another kind, are not less numerous and alarming. When the win- 
ter begins, and the cold prepares to set in, the same misty appear- 
ance which is produced in the southern climates by the heat, is there 
produced by the contrary extreme.* The sea smokes like an oven, 
and a fog arises, which mariners call thejrost smoke. This cutting 
mist commonly raises blisters on several parts of the body ; and, aa 
soon as it is wafled to some colder part of the atmosphere, it freezes 
to little icy particles, which are driven by the wind, and create such 
an intense cold on land, that the limbs of the inhabitants are some- 
times frozen, and drop ofiT. 

There, also, halos, or luminous circles round the moon, are oflener 
seen than in any other part of the earth, being formed by the frost 
smoke, although the air otherwise seems to be clear. A lunar rain- 
bow also is often seen there, though somewhat different from that 
which is common with us, as it appears of a pale white striped with 
grey. In these countries also, the aurora horealis streams with 
peculiar lustre and variety of colours. In Greenland it generally 
rises in the east, and darts its sportive fires, with variegated beauty, 

* Paul Egedc's History of Greenland. 
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over the whob horiiOD. lu appearance it ahMMt consUiDt id win* 
ter; and at those waaooa when the sun departs, to return no more 
fir half a year^ this meteor kindly rises to supply its beams, and 
albrds sufficieDi lig:ht for all the purposes of existence. However, 
m the very midet of their tedious nig^hu, the inhabitants are not en* 
tiiely Ibnaken. The tops of the mountains are often seen painted 
with the red rajrs of the sun ; and the poor Greenlander from thence 
begins to date his chronology. It would appear whimsical to read a 
Greenland calender, in which we might be told, that one of their 
cfaieb having lived forty days, died at last of a good old age ; and 
that his widow continued for half a day to deplore his loss, with great 
fidelity, before she admitted a second husband. 

The meteors of the day, in these countries, are not less extraor- 
dinary than those of the night : mock suns are often reflected upon 
an opposite cloud ; and the ignorant spectator fancies that there are 
often three or four real suns in the firmament at the same time. In 
this splendid appearance the real sun is always readily known by its 
superior brightness, every reflection being seen with diminished 
splendour. The solar rainbow there is often seen different from ours. 
Instead of a pleasing variety of colours, it appears of a pale white, 
edged with a stripe of dusky yellow ; the whole being reflected from 
the bosom of a froien cloud. 

But, of all the meteors which mock the imagination with an ap- 
pearance of reality, those strange illusions that are seen there, in fine 
serene weather, are the most extraordinary and entertaining. " No- 
thiDg" says Crantz, " ever surprised me more, than on a fine warm 
nmomer's day to perceive the islands that lie four leagues west of 
our shore, putting on a form quite different from what they are known 
to have^ As I stood gazing upon them, they appeared, at first, in* 
finitdy greater than what they naturally are; and seemed as if I 
viewed them through a large magnifying-giass. They were not thai 
only made larger, but brought nearer to me. J plainly descried 
every stone upon the land, and all the furrows filled with ice, as if I 
stood close by. When this illusion had lasted for a while, the pros- 
pect seemed to break up, and a new scene of wonder to present it- 
self. The islands seemed to travel to the shore, and represented a 
wood, or a tall cut hedge. The scene then shifted, and showed the 
appearance of all sorts of curious figures: as riiips with sails, 
streamers, and flags ; antique elevated castles, with decayed tur- 
rets; and a thousand forms, for which fancy found a resemblance 
in nature. When the eye had been satisfied with gazing, the whole 
group of riches seemed to rise in air, and at length vanish into no- 
thing. At such times the weather is quite serene and clear, but 
compressed with such subtle vapours as it is in very hot weather; 
and these appearing between the eye and the object, give it all 
Aat variety of appearances which glasses of different refrangi- 
hilities woukl have done." Mr. Crantz observes, that cominunly 
a couple of hours afterwards a gentle west wind and a visible mist 
Mows, which puts an end to this luius mUurfjc, 
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It were easy ^o swell this catalogue of meteors wift die namoB of 
many others, both in our own climate and in other parts of the world. 
Such as falling stars^ which are thought to be no more than unctuous 
FapourSy raised from the earth to small heights, and continuing to 
i^ine till that matter which first raised and supported them being 
burnt out, they fall back again to the earth with ejctinguished flamew 
Burning spears, which are a peculiar kind of aurora borealis : bloody 
rains, which are said to be the excrements of an insect, that at that 
time has been raised into the air. Showers of stones, fishes, and 
ivy-berries, at first, no doubt, raised into the air by tempests in one 
country, and falling at some considerable distance, in the manner of 
rain, to astonish another. But omitting these, of which we know 
little more than what is thus briefly mentioned, I will conclude tliis 
chapter with .the description of a water-spout ; a most surprising phe* 
nomenon, not less dreadful to mariners, than astonishing to the 
observer of nature. 

These spouts are seen yery commonly in the tropical «eas, and 
sometimes in our own. Those seen by Toumefort, in the Mediterrav 
nean, he has described as follows: ''The first of these," says this 
great botanist, " that we saw, was about a musket-shot from our ship. 
There we perceived the water began to boil, and to rise about 4t foot 
above its level. The water was agitated and whitish ; and above its 
surface there seemed to stand a smoke, such as might be imagined 
to come from wet straw before it begins to blaze. It made a sort of 
a mnrmuring sound, like that of a torrent heard at a distance, mixed, 
at the same time, with a hisi^ing noise, like that of a serpent : shortly 
afler, we perceived a column of this smoke rise up to the clouds, at 
the same time whirling about with great rapidity. It appeared to be 
as thick as one's finger; and the former sound still continued. 
When this disappeared, after lasting for about eight minutes, upon 
turning to the opposite quarter of the sky, we perceived another, 
which began in the manner of the former ; presently after, a third 
appeared in the west; and instantly beside it still another arose. 
The most distant of these three could not be above a musket-shot 
from the ship. They all continued like so many heaps of wet straw 
set on fire, that continued to smoke, and to make the same noise as 
before. We soon after perceived each with its respective 
canal, mounting up in the clouds, and spreading where it touched; 
the cloud, like the mouth of a trumpet, making a figure, to express 
it intelligibly, as if the tail of an animal were pulled at one end by 
a weight. These canals were of a whitish colour, and so tinged, as 
I suppose, by the water which was contained in them; for, previous 
to this, they were apparently empty, and of the colour of transpa- 
rent glass. These canals were not straight, but bent in some parts, 
and far from being perpendicular, but rising in their clouds with a 
very inclined ascent But what is very particular, the cloud to which 
one of them was pointed happening to be driven by the wind, the 
spout still continued to follow its motion, without being broken ; and 
passing behind one of the others, the spouts crossed each other in 
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the form of a St. Andrew's cross. In the beginning they were alt 
about as tliick as one's finger^ except at the top, where they were 
hipader, and two of them disappeared ; but shortly ailer, the last of 
tlie Uiree increased considerably, and its canal, which was at first so 
small, soon became as thick as a man's arm, then as his leg, and, at 
last, thicket tlian his whole boily. We saw distinctly, through thb 
tfans})arent body, the water, which rose up with a kind of spiral 
motion ; and it sometimes diminished a little of its tliickness, and 
again resumed the same; sometimes widening at top, and sonaetime^ 
at bottom ; exactly resembling a gut filled with water, pressed with 
the fingers to make the fluid rise or fall ; and [ am well convinced 
that tlus alteration io the spout was caused by the wind, which pres- 
sed the cloud, and impelled it to give up its contents. After some 
time its bulk was so diminished as to be no thicker than a man's arm 
again > and tbus,^ swelling and diminishing, it at last became very 
SHialL In the end, I observed the sea which was raised about it to 
yesume its level by degrees, and tlie end of the canal Uiat touched il 
to become as small as if it had been tied round with a cord ; and this 
Qontinued till the light, striking through the cloud, took away tlie 
view. I still, however, continued to look, expecting that its paits 
would join again, as I had before seen in one of the others, io 
which the spout was more than once broken, and yet agaiit 
came together ; but I was disappointed, for the spout appeared no 
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Many have been the solutions offered for this surprising appear- 
ance. M. Bufibn supposes the spout here described, to proceed 
from the operation of fire beneath tiie bed of the sea, as tlie waters 
at the surface are thus seen agitated. However, the solution of 
Dr. Stuart is not divested of probabihty, who tiiinks it may be ac- 
counted for by suction, as in the application of a cupping-glass to 
the skin. 

Wherever spouts of this kind are seen, they are extremely 
dreaded by mariners; for if they happen to fall upon a ship, they 
most commonly dash it to the bottom ; but if the ship be large 
enough to sustain the deluge, they are at least sure to destroy its 
sails and rigging, and render it unfit for sailing. It is said that ves- 
sels of any force usually fire their guns at them, loaden with a bar of 
iron ; and if so happy as to strike them, the water is mstantly seen 
to fall from them, with a dreadful noise, though without any farther 
mischief. 

1 am at a loss whether we ought to reckon these spouts called 
typhous^ which are sometimes seen at land, of the same kind with 
those so oflen described by mariners at sea, as they seem to differ in 
several respects. That, for instance, observed at Hatfield, in York- 
shire, in 1687, as it is described by the person who saw it, seems ra- 
ther to have been a whirlwind, than a water-spout. The season in 
which it appeared was very dry, the weather extremely hot, and 
the air very cloudy. After the wind had blown for some time with 
coDsklerable force, and condensed the black clouds one upon ano- 
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ther, a great whirling of the air ensued, upon which the centre of the 
douds every now and then darted down in the shape of a thick long 
black pipe ; in which the relator could distinctly view a motion, like 
that of a screw, continually screwing up to itself, as it were, what- 
ever it happened to touch. In its progress it moved slowly over a 
grove of young trees, which it violently bent in a circular motion* 
Going forward to a barn, it in a minute stript it of all the thatch, and 
filled the whole air with the same. As it came near the relator, he 
perceived that its blackness proceeded from a' gyration of the clouds, 
by contrary winds meeting in a point, or a centre ; and where the 
greatest force was exerted, there darting down, like an Archimedes^s 
acMw, to suck up all that came in its way. Another which he saw, 
some time afler, was attended with still more terrible efiects; level- 
liDg, or tearing up great oak trees, catching up the birds in its vor« 
tez, and dashing them against the ground. In this manner it pro- 
ceeded with an audible whirling noise, like that of a mill ; and at 
length dissolved, after having done much mischief. 

But we must still continue to suspend our assent as to the nature 
even of these land spouts, since they have been sometimes found to 
ditop, in a great colupm of water, at once upon the earth, and pro- 
duce an instant inundation,* which could not readily have hap- 
Cied had they been caused by the gyration of a whirlwind only* 
eed, every conjecture regarding these meteors seems to me en- 
tirely unsatisfactory. They sometimes appear inr the calmest wea^ 
ther at sea, of which I have been an eye-witness ; and, therefore, 
these are not caused by a whirlwind. They are always capped by 
a cloud ; and therefore, are not likely to proceed from fires at the 
bottom. They change place ; and therefore suction seems imprac- 
ticable. In short, we still want facts upon which to build a rational 
theory ; and, instead of knowledge, we must be contented with ad- 
miration. To be well acquainted with the appearances of nature, 
even though we are ignorant of their causes, oflen constitutes the 
most useful wisdom. 

f [" Dr. Franklin, in his Physical and Meteorological Observa- ' 
tions, supposes a water-spout and a whirlwind, to proceed from the 
same cause ; their only difference being, that the latter passes over 
the land, and the former over the water. — ^A fluid moving from all 
pcHUts horizontally towards a centre, must at that centre either mount 
or descend. If a hole be opened in the middle of the bottom of a 
tub filled with water, the water will flow from all sides to the centre, 
and there descend in a whirl : but air flowing on or near the surface 
of land or water, from all sides towards a centre, must at that 
centre ascend, because the land or water will hinder its des- 
cent. 

>' As a foundation for his hypothesis, the Doctor assumes, that the 
lower region of the air is oflen more heated, and so more rarefled« 

♦ Phil. Trans, rol. iv. p. 2. 108. 
t Encycl. Brit. — ^Water-spout. 
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Ifiati tlie upper, atid consequently specifically lighter. This being 
granted, he presupposes a tract of land or sea, of about 60 miles in 
extent, unsheltered by clouds, ond unrefreshed by the wind, for 
several days without intermission, till it becomes violently heated, 
together with the lower region of the air in contact with it; so that 
the latter becomes specifically lighter than the superincumbent 
higher region of the atmosphere, wherein the clouds are usually 
floated: lie supposes also, that the air surrounding this tract has 
not been so much heated during those days, and therefore remains 
heavier. The consequence of this, he conceives, should be, that the 
heated lighter air should ascend, and the heavier descend ; and as 
this rising cannot operate throughout the whole tract at once, because 
that would leave too extensive a vacuum, the rising will begin pre- 
cisely in that column which happens to bo lightest or most rarefied ; 
and the warm air will flow horizontally from all parts of this column, 
where the ;?everol currents meeting, and joining to rise, a ii^^irl is 
natnnrHy formed, -in the same manner as a whid is formed in a tub 
.of water, iiy the descending fluid receding fron all sides of the tub 
towards the hole in the centre. 

** As the several currents arrive at this central rising column witli 
a considerable degree of horizontal motion, they cannot suddenly 
change it to a vertical motion ; therefore ns they gradually, in ap- 
proaching the whirl, decline from right to curve or circular lines, so, 
liaving joined the whirl, they ascend by a spiral motion, in the same 
manner as the w^er descends spirally through the hole in the tub 
before mentioned. 

" And as the lower air nearest the surface is more rarefied by the 
heat of the sun, it is more impressed by the current of the surround- 
ing cold and heavy air which is to assume its place; and cunsequent- 
•ly its m.o(ioii towards the whirl is swiftest, and so the force of the 
lower. nwt of the whirl strongest, and tlie centrifugal force of its par- 
ticles greatest. Hence the ^acuuTii which encloses the axis of the 
whirl should be greatest near r* j earth or sea, and diminish 
gradually as it approaches the re^n of the clouds, till it ends in a 
point. 

" If the vacuum passes over water, the water may rise in ia body 
Of cdhimn therein to the height of about 32 feet. This whirl of air 
may be as invisible as the air itself, though reaching in reality from 
the water to the region of cool air, in which our low summer thun- 
der clouds commonly float; but it will soon become visible at its 
extremities. 

'* As the whirl weakens, the tube may apparently separate in the 
middle ; the column of water subsiding, the superior condensed part 
drawing up to the cloud. The tube or whirl of air may nevertheless 
remain entire, the middle only becoming invisible, as not containing 
any visible matter." 

in connection with the wonderful phenomena above noticed, 
the following account of MeteoroUtes will be perused with \vr 
iterest. 

VOL. I.— No. vjH. y 
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*>' Meteoric stones are peculiarly solid compounds of earthj 
and metallic matters, of singular aspect and composition, which oc- 
casionally descend from the atmosphere, usually from the bosom of 
a luminous meteor. This phenomenon affords an instructive exam- 
ple of the triumph of human testimony over philosophical scepticism. 
The chronicles of almost every age had recorded the fall of ponder- 
ous stony or earthy masses from the air, but the evidence had been 
rejected by historians, because the phenomenon was not within the 
range of their philosophy. At length the sober and solid researches 
of physical science put to shame the incredulity of the metaphysical 
school. 

** While all Europe," says the celebrated Vauquelin, ^^ resounded 
with the rumour of stones fallen from the heavens, and while philo- 
sophers, distracted in opinion, were framing hypothesis to explain 
their origin, each according to his own fancy, the Hon. Mr. Howard^ 
an able English chemist, was pursuing in silence the only route 
which could lead to a solution of the problem. He collected speci- 
mens of stones which had fallen at different times, procured as much 
information as possible respecting them, compared the physical 
or exterior characters of these bodies; and even did more» 
in subjecting them to chemical analysis, by means as ingenious as 
exact. 

^*It results from his researches, that the stones which fell in Eng« 
land, in Italy, in Germany, in the East Indies, and in other places, 
have all such a perfect resemblance, that it is almost impossible to 
distinguish them from each other; ahd what renders the similitude 
more perfect and more striking is, that they are composed of the same 
principles, and nearly in the same proportions. 

'* It is remarkable, that all the stones, at whatever period, or in 
whatever part of the world, they may have fallen, have appeared, 
as far as they have been examined, to consist ofthe same substances; 
and to have nothing similar to them, not only among the minerals 
in the neighbourhood of the places where they were found, but 
among all that have hitherto been discovered in our earth, as far as 
men have been able to penetrate. For the chemical analysis of a 
considerable number of specimens we are particularly indebted to 
Mr. Howard, as well as to Klaproth and Vauquelin, and a precise 
mineralogical description of them has been given by the Count de 
Bournon and others. 

" They are all covered with a thin crust of a deep black colour, 
they are without gloss, and their surface is roughened with small 
asperities. Internally they are greyish, and of a granulated tex- 
ture, more or less fine. Four different substances are interspersed 
among their texture, easily distinguished by a lens. The most abun- 
dant is from the size of a pin's head to that of a pea, opaque, with 
a little lustre like that of enamel, of a grey colour sometimes in- 
clined to brown, and hard enough to give faint sparks with steel. 

* Ure's Dictionary of Chemistry. — Meteorolite. 
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Another is a martial pyrites, of a reddish-yellow colour, black when 
powdered, not very firm in its texture, and not attractible by the 
magnet. A third consists of small particles of iron in a perfectly 
metallic state, which give to the mass the quality of being attracted 
by the magnet, though in some specimens they do not exceed two 
per cent of the whole weight, while in others they extend to a fourth. 
These are connected together by the fourth of an earthy consistence 
in most, so that they may be broken to pieces by the fingers with 
more or less difficulty. The black crust is hard enough to emit 
sparks with steel, but may be broken by a stroke with a hammer* 
and appears to possess the properties of the very attractible black 
oxide of iron. The crust appears to contain nickel united with 
iron. 

** The solitary masses of native iron, that have been found in 
Siberia, Bohemia, Senegal, and South America, likewise agree in 
the circumstance of being an alloy of iron and nickel ; and are either 
of a cellular texture, or have earthy matter disseminated among 
the metal. Hence, a similar origin has been ascribed to them. 

** In all the instances in which these bodies have been supposed 
to fall from the clouds, and of which any perfect account has been 
given, the appearance of a luminous meteor, exploding with loud 
noise, has immediately preceded, and hence has been looked to as 
the cause. The stones likewise have been more or less hot, when 
found immediately afler their supposed fall. Diflerent opinions 
however have been entertained on this subject, which is certainjy 
involved in much difficulty. Some have supposed them to be merely 
projected from volcanoes ; while others have suggested, that they 
might be thrown from the moon ; or be bodies wandering through 
space, and at length brought within the sphere of attraction of our 
jdanet. 

'^Various lists of the periods, places, and appearances of these 
showers of stony and earthy matters, have been given from time to 
time in the scientific journals. The latest and most complete is that 
published in the first volume of the Edinburgh Philosophical Journal, 
compiled partly from a printed list by Chaldni, and partly from a 
manuscript one of Mr. Allan, read some years ago at the Royal 
Society of Edinburgh. 

^' A few of the more recent instances of the fall of these 
stones may be here added, with the authorities on which they 
rest. 

** 1790, July 24. A great shower of stones fell at Barbotan near 

Roquefort, in the vicinity of Bourdeaux. A mass, fifteen inches in 

diameter, penetrated a hut, and killed a herdsman and a bullock. 

Some of the stones weighed 25 lb. and others 30 lb. — Lomet, 

'^1791, May 17. Stones fell at Cassel-Berardenga, in Tuscany. 

** 1794, June 16. Twelve stones, one of which weighed 7f oz. 
H at Sienna.— PAt/. Trans. 1794, p. 103. 
'' 1795, Dec. 13. A large stone, weighing 55 lb. fell near Wold 
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Cottage in Yorkshire. No light accompanied the ikik — C»c«i/v 
Mag. 1796. 

" 1796, Feb. l9. A stone of 10 lb. fell in Portugal— Sow */«^V 
Letters from Spain. 

"1798, Dec. 19. Stones fell in Bengal.— Howard, Lord 
Valentia. 

" 1803, April 26. A great fall of stones took place at Aigle.- 
They were about three thousand ki number, and the largest weighed 
17 lb. 

" IS'lOV Nov. 23. Stones fell at Mortelloy Villerai, and Mouliiv- 
hw&f in the department of the Loiriet ; one of ihera weighed 40 lb. 
and the other 20 lb. — Nicholson's J ournalf vol. xi&xix, p. 158. 

"1812, April 15. A stone, the size of a child's head, fell at 
Erxleben. A specimen of it is in the possession of Professor Hausa- 
man of Brunswick. — Gilberts AnnaL xl. and xli. 
. " 1818, Feb. 15. A great stone appears to have fallen ai 
Limoge, but it has not beeti disinterred*. — Ciazette de France , Feb.- 
25, 1818." j 
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THE CONCLUSION. 



Slaving thus gbn^e tlirough a particular description of the earthy 
fet us now pause for a moment, to contemplate the great picture 
before us. The universe may be considered as the palace in which, 
the Deity resides, and this earth as one of its apartments. In this, 
all the meaner races of animated nature mechanically obey him, and 
stand ready to execute his commands without hesitation. Man alone- 
is found refractory ; he is the only being endued with a power of 
contradicting these mandates. The Deity was pleased to exert 
superior power in creating him a superior being ; a being endued 
with a choice of good and evil, and capable, in some measure, of 
co-operating with his own intentions* Man, therefoi^, may be 
considered as a limited creature, endued with powers imitative of 
those residing in the Deity. He is thrown into a world' that stands 
in need of his help; and has been granted a power of producing, 
harmony from partial confusion. 

If, therefore, we consider the earth as allotted for our habitation,, 
we shall find that much has been given us to enjoy, and much to 
amend ; that we have ample reasons for our gratitude, and still' 
more for our industry. In those great outlines of nature, to which 
art cannot reach, and where our greatest efibrts must have been* 
ineffectual, God himself has finished these with amazing grandeur 
and beauty. Our beneficent Father has considered these parts of 
nature as peculiarly his own ; as parts which no creature could have 
skill or strength to amend ; and therefore made them incapable o^ 
alteration^or of more perfect regularity. The heavens and th 
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frmament show Uie wisdom and lite glory of die workman. Astro* 
iiomers, who are best skilled in Uie symmetry of systems, can find 
tiothing tliere that they csLb alter for the better. God made these 
perfect, because no subordinate being could correct tlieir defects. 

When, therefore, we survey nature on this side, nothing can be 
more splendid, more correct, or amazing. We there behold a Deity 
residing in the midst of an universe, infinitely extended every way, 
aoimating alf, and cheering the vacuity with his presence ! We 
behold an immense and shapeless mass of matter, formed into worlds 
by hia power, and dispersed at intervals, to which even the iroagi- 
Dation cannot travel I In this great tiieatre of his glory, a thousand 
suns, like our own, animate tiieir respective systems, appearing and 
vanishing at divine command. W^e behold our own bright lumi- 
liary, fixed in the centre of its system, wheeling its planets in times 
iproportioned to their distances, and at once dispensing light, heat, 
and action. The earth also is seen with its twofold motion ; pro- 
ducing by the one the change of seasons, and by tlie oUier the 
grateful vicissitudes of day and night. With what silent magnifi* 
cence is all tliis performed ! with what seeming ease ! 1 (.e works 
of art are exerted with interrupted force, and their noisy progress 
discovers the obstructions they receive ; but the earth, with a silent 
steady rotation, successively presents every part of its bosom to tlie 
sun ; at once imbibing nourisliment and light from that parent of 
Tegetation and fertility. 

But not only provisions of heat and light are thus sup[4ied, but 
its whole surface is covered with a transparent atmosphere, tliat turns 
with its motion, and guards it from external injury. The ra^'s oT 
the sun are thus broken into a genial warmth ; and, while the sur* 
face is assisted, a gentle heat is produced in the bowels of the earth, 
which contributes to cover it with verdure. Waters also are sup- 
plied in healthful abtmdance, to support life, and assist vegetation. 
Mountains arise to diversify the prospect, and give a current to the 
stream. Seas extend from one continent to the other, replenished 
with animals that may be turned to human support ; and alSo serv- 
ing to enrich the earth with a sufficiency of vapour. Breezes fly 
along the surface of the fields, to promote health and vegeuuioii. 
The coolness of tlie evening invites to rest ; and the freshness of the 
morning renews for labour. 

Such are the delights of the habitation that has been assigned to 
man ; without any one of these he must have been wretched, and 
none of these could his own industry have supplied. But wliile 
many of his wants are thus kindly furnished on the one hand, there 
are numberless inconveniencies to excite his industry on the other. 
This habitation, though provided with all the convenienries of air, 
pasturage, and water, is but a desert place without human cultiva- 
tion. The lowest animal finds more conveniencies in the wilds of 
nature, than he who boasts himself their lord. The whirlwind, the 
inuDdation, and all the asperities of the air, are peculiarly terrible 
taman, who knows their consequences, and at a dbtance dreads 
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their approach. The earth itself, where human art has not per- 
yaded, puts on a frightful gloomy appearance. The forests are 
dark and tangled ; the meadows overgrown with rank weeds ; and 
the brooks stray without a determined channel. Nature, that has 
been kind to every lower order of beings, has been quite neglectful 
with regard to him ; to the savage uncontriving man, the earth is 
an abode of desolation, where his shelter is insufficient, and his food 
precarious. 

A world thus furnished with advantages on one side, and incon- 
yeniencies on the other, is the proper abode of reason, is the fittest 
to exercise the industry of a free and a thinking creature. Those 
evils which art can remedy, and prescience guard against, are a 
proper call for the exertion of his faculties ; and they tend still more 
to assimilate him to his Creator. God beholds wiUi pleasure that 
being which he has made, converting the wretchedness of his natural 
situation into a theatre of triumph; bringing all the tribes of nature 
into subjection to his will ; and producing that order and uniformity 
upon earth, of which his own heavenly fabric is so bright an 
example. 
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CHAPTER xxni. 

A COMPiitlSON OF ANIMALS WITH THE INFERIOR 

RANKS OF CREATION. 

Haying given an account of the earth in general, and the advantages 
and inconveniencies with which it abounds, we now come to consider 
it more minutely. Having described the habitation, we are natu^ 
rally led to inquire afler the inhabitants. Amidst the infinitely 
different productions which the earth offers, and with which it is 
every- where covered, animals hold the first rank ; as well because 
of the finer formation of their parts, as of their superior power. The 
vegetable, which is fixed to one spot, and obliged to wait for its 
acodental supplies of nourishment, may be considered as the prisoner 
of nature. Unable to correct the disadvantages of its situation, or 
to shield itself from the dangers that surround it, every object that 
has motion may be its destroyer. But animals are endowed with 
powers of motion and defence. The greatest part are capable, by 
changing place, of commanding nature ; and of thus obliging her 
to furnish that nourishment which is most agreeable to their state. 
Those few that are fixed on one spot, even in this seemingly helpless 
dtuation, are, nevertheless, protected from external injury, by a hard 
shelly covering, which they open and close at pleasure, and thus de- 
fend themselves from every assault. And here, I think, we may 
draw the line between the animal and vegetable kingdoms. Every 
animal, by some means or other, finds protection from injury ; either 
its force, or courage, its swiflness, or cunning. Some are protected 
by hiding in convenient places ; and others by taking refuge in a 
hard resisting shell. But, vegetables are totally unprotected ; they 
are exposed to every assailant, and patiently submissive in every 
attack. In a word, an animal is an organized being that is in some 
measure provided for its own security ; a vegetable is destitute of 
every protection. 

But though it is very easy, without the help of definitions, to dis- 
tinguish a plant from an animal, yet both possess many properties 
so much alike, that the two kingdoms, as they are called, seem 
mixed with each other. Hence, it frequently puzzles the naturalist 
to tell exactly where animal life begins, and vegetative terminates ; 
nor, indeed, is it is easy to resolve, whether some objects offered to 
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view be of the lowest of the animal, or the highest of the vegetaMe 
races. The sensitive plant, that moves at the touch, seems to have 
^is much perception as the fresh-water polypus, that is possessed of 
a still slower share of motion. Besides, the sensitive plant will not 
re-produce upon cutting in pieces, which the polypus is known to 
<do; so that the vegetable production seems to have the superiority* 
But, notwithstanding this, the polypus hunts for its food as most 
other animals do. It changes its situation ; and, therefore, possesses 
a power of choosing its food, or retreating from danger. Stilly 
therefore, the animal kingdom is far removed above the vegetable ; 
and its lowest denizen is possessed of very great privileges, 
when compared with the plants with which it is ofiien fiuf- 
rounded. 

However, both classes have many resemblances, by which they 
jare raised above the unorganized and inert masses of matter. Mi* 
nerals are mere inactive, insensible bodies, entirely motionlesi of 
themselyes, xind waiting some external (oKe to alter their forms, or 
their pnoperties. But it is otherwise with animals and vegetables : 
these are en(kied with life and vigour; they have their state of ini- 
provement and decay ; they are capable of reproducing their kinds ; 
they grow from seeds in some, and from cuttings in others ; they 
iieem all possessed of sensation, in a greater or less degree; they 
both have their enmities and affections ; and, as some animals are 
by nature impelled to violence, so some plants are found to exter- 
minate all others, and make a wilderness of the places round them* 
As the lion makes a desert of the forest where it resides, thus no 
other plant will growwnder the shade of the manchineel tree. Thus, 
also, that plant in the West Indies called caraguata, clings round 
whatever tree it happens to ^ipproach ; there it quickly gains the 
;ascendant, and, locttiing the tree with a verdure not its own, keeps 
.away that nounshment designed to feed the trunk, and at last en^ 
tirely destroys its sirpporter. 

As all animals are ultimately supported upon vegetables, so ve*- 
•getables are greatly propagated by being made a part of animal 
food. Birds distribute the seeds wherever they fly, and quadrupeds 
prune into greater luxuriance. By these means, the quantity .erf" 
food in a state of nature is kept equal to the number of the con-« 
turners; and, lest some of tlia weaker ranks of animals should find 
iiothing for their support, but all the provisions be devoured by the 
^strong, different vegetables are appropriated to different appetites. 
If, transgressing this rule, the stronger ranks should invade the rights 
of the weak, and, breaking thruiigh all regard to appetite, should 
make an indiscriminate use of every vegetable, nature then punishes 
the transgression, and poison marks the crime as capital. 

If, again, we compare vegetables and animals with respect to the 
places where they are found, we shall find them bearing a still 
stronger similitude. The vegetables that grow in a dry and sunny 
i;oil, are strong and vigorous, though not luxuriant ; so also are the 
animals of such a climate. Those, on the contrary, that are the 
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joint product of heat and moisture, are luxuriant and tender ; and 
the animals assimilating to the vegetable food on which they ulti- 
mately subsist, are much larger in such places than in others. Thus, 
in the internal parts of South America and Africa, where the sun 
usually scorches all above^ while inundations cover all below, the 
insects, reptiles, and other animals^ grow to a prodigious sise : the 
earth-worm of America is often a yard in length, and as thick as a 
walking-cane; the boiguacu, which is the largest of the serpent 
kind, is sometimes forty feet in length ; the bats, in those countries, 
are as big as a rabbit; the toads are bigger than a duck, and their 
spiders are as largo as a sparrow. On the contrary, in the cold 
frozen regions of the north, where vegetable nature is stinted of its 
growth, the few animals in those climates partake of the diminution ; 
all the wild animals, except the bear, are much smaller than in milder 
countries ; and such of the domestic kinds as are carried thither, 
quickly degenerate, and grow less. Their very insects are of the 
minute kinds, their bees and spiders being not half so large as those 
in the temperate zone. 

The similitude between vegetables and animals is no where more 
obvious than in those that belong to the ocean, where the nature of 
one is admirably adapted to the necessities of the other. This ele- 
ment, it is well known, has its vegetables, and its insects that feed 
upon them in great abundance. Over many tracts of the sea a weed 
is seen floating, which covers the surface, and gives the resemblance 
of a green and extensive meadow. On the under side of these un- 
stable plants, millions of little animals are found, adapted to their 
situation. For, as their ground, if I may so express it, lies over 
their heads, their feet are placed upon their backs ; and, as land 
animals have their legs below their bodies, these have them above* 
At land also, most animals are furnished with eyes to see their food ;. 
but at sea, almost all the reptile kinds are without eyes, which might 
only givQ them prospects of danger, at a time when unprovided with 
the means of escaping it.**^ 

Thus, in all places, we perceive an obvious similitude between 
the animals and the vegetables of every region. In general, how- 
ever, the most perfect races have the least similitude to the vegetable 
productions on which they are ultimately fed; while, on the con-* 
trary, the meaner the animal, the more local it is found to be, and 
the more it is influenced by the varieties of the soil where it resides* 
Many of the more humble reptile kinds are not only confined to one 
country, but also to a plant ; nay, even to a leaf. Upon that they 
subsist, increase with its vegetation, and seem to decay as it declines. 
They are merely the circumscribed inhabitants of a single vegetable : 
take them from that, and they instantly die ; being entirely assimi- 
lated to the plant they feed on, assuming its colour, and even its 
medicinal properties. For this reason, there are infinite numbers 
of the meaner animals that we have never an opportunity of seeing 

* Linn. Amcen. vol. v. p. 6S. 
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Iq this part of the worid ; they are incapable of living separate 
from tlicir kindred vegetables, which grow only in a certain cli- 
mate. 

8uch animals as are formed more perfect, lead a life of less depend- 
ance; and some kinds are found to subsist in many parts of tba 
world at the same time. But of ail the races of animated nature, 
man is the least affected by the soil where he resides, and least in^- 
fluenced by the variations of vegetable sustenance : equally un- 
affected by the luxuriance of the warm climates, or the sterility of 
the poles, he has spread his habitations over the whole earth ; and 
finds subsistence as well amidst the ice of the north as the bumiog 
deserts under the Line. All creatures of an inferior nature, as ha» 
been said, have peculiar propensities to peculiar climates ; they are 
circumscribed to zones, and confined to territories where their pro- 
per food is found in the greatest abundance ; but man may be called 
the animal of every climate, and suffers but very gradual alteratioDft 
from the nature of any situation. 

As to animals of a meaner rank, whom man compels to attend 
him in all his migrations, these being obliged to live in a kind of 
constraint, and upon vegetable food oi^n di&rent from that of their 
native soil, they very soon alter their natures with the nature of their 
noanshment, assimilate to the vegetables upon which they are fed, 
and thus assume very .different habits as well as appearances. Thus 
man, unaffected himself, alters and directs the nature of other ani- 
mals at his pleasure ; increases their strength for his delight, or their 
patience for his necessities. 

This power of altering the appearances of things seems to have 
been given him for very wise purposes. The Deity, when he made 
the earth, was willing to give his favoured creature many opponents, 
that might at once exercise his virtues, and call forth his latent abi- 
lities. Hence we find, in those wide nncultivated wildernesses, 
where man, in his savage state, owns inferior strength, and the 
beasts claim divided dominion, that the whole forest swarms with 
noxious animals and vegetables; animals as yet undescribed, and 
vegetables which want a name. In those recesses nature seems 
rather lavish than magnificent, in bestowing life. The trees are 
usually of the largest kinds, covered round with parasite plants, 
and interwoven at the tops with each other. The boughs, both 
above and below, are peopled with various generations ; some of 
which have never been upon the ground, and others have never 
stirred from the branches on which they were produced. In this 
manner, millions of minute and loathsome creatures pursue a round 
of uninterrupted existence, and enjoy a life scarcely superior to ve- 
getation. At the same time, the vegetaUes in those places are of 
the larger kinds, while the animal race is of the smaller : but man 
has altered this disposition of nature; having, in a great measure, 
levelled the extensive forests, cultivated the softer and finer vege<- 
tables, destroyed the numberless tribes of minute and noxious ani- 
mals, and taken every method to increase a numerous breed of the 
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lfti|;er kinds. He thna hat exercised a severe controul ; unpeopled 
natine, to embellish it ; and diminished the size of the vegetable, in 
order to improve that of the animal kingdom. 

To subdue the earth to his own use, was, and ought to be, the 
«im of man; which was only to be done by increasing the number 
-ofplants, and diminishing that of animals : to multiply ezurtence was 
that of the Deity alone. For this reason, we 6nd, in a state of na- 
ture, that animal life is increased to the greatest quantity possible; 
«nd we can scarcely (onn a system that could adid to its numbers. 
.First, plants or trees are provided by nature of the largest kinds; 
-and, consequently, the nourishing surface is thus extended. In the 
second place, there are animals peculiar to every part of tlio vege- 
table, so that no part of it is lost. But the greatest possible increase 
of lift* would still be deficient, were there not other animals that lived 
•opon animals; and these are themselves, in turn, food for some 
•other greater and stronger set of creatures. Were all animalsto 
live open vegetables alone, thousands would be extinct that now 
have existence, as the quantity of their provision would shortly fail. 
But, as things are wisely constituted, one animal now supports ano- 
.ther, and thus all take up less room than they would by living on 
the same food ; as, to make use of a similar instance, a greater 
number of people may be crowded into the same space, if each is 
made to bear his fellow upon his shoulders. 

To diminish the number of animals, and increase that of vege- 
tables, has been the general scope of human industry ; and if we 
compare the utility of the kinds with respect to man, we shall find, 
that of the vast variety in the animal kingdom, but very few are 
serviceable to him ; and, in the vegetable, but very few are entirely 
noxious. How small a part of tlie insect tribes, for instance, are 
beneficial to mankind, and what numbers arc injurious! In some 
conntries they almost darken the air : a candle cannot be lighted 
without their instantly flying upon it, and putting out tlie floiho,* 
The closest recesses are no safeguard from their annoyance ; and 
the most beautiful landscapes of nature only serve to invito their 
rapacity. As these are injurious from their multitudes, so most of 
the larger kinds are equally dreadful to kirn from their courage and 
ferocity. In the most uncultivated parts of the forest these main- 
tain an undisputed empire, and man invades their retreats with 
terror. These are terrible ; and there are still more that are utterly 
useless to him, that serve to take up the room which more beneficial 
creatures might possess, and incommode him rather with their num« 
bers than their enmities. Thus, in a catalogue of land animals that 
amounts to more than twenty thousand, we can scarcely reckon up 
a hundred that are any way useful to him ; the rest being either all 
his open or his secret enemies, immediately attacking him in per- 
son, or intruding upon that food he has appropriated to himself. 
Vegetables, on the contrary, though existing m greater variety, are 

* Uiloa*8 Description of Guayaquil. 
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bat few of ihehi noxious. The most deadly poisons • are often of 
great use in medicine; and even those plants that only seem to 
cumber the ground, serve for food to that race of animals which be 
has taken into friendship or protection. The ■ smaller tribes of ve- 
getables, in particular* are cultivated as contributing either to bis 
necessities or amusement ; so that vegetable life is as much prOi- 
moted by human industry, as animal life is controlled and dimi- 
nished. 

Hence, it was not without a long struggle, and various combiafi- 
tions of experience and art, that man acquired his present dominion. 
Almost eveiy good that he possesses was the result of the contest; 
for every day, as he was contending, he was growing moie 
wise, and patience and fortitude were the fruits of his industry. ^ 

From hence, also, we see the necessity of some animals living upon 
each other, to fill up the plan of Providence ; and we may, conie- 
quently, infer the expediency of man's living upon all. Both ani- 
mals and vegetables seem equally fitted to his appetites ; and were 
any religious or moral motives to restrain him from taking away 
life upon any account, he would only thus give existence to a variety 
of beings made to prey upon each other ; and, instead of preveQting» 
multiply mutual destruction. 



CHAPTER XXIV. 

OF THE GENERATION OF ANIMALS. 

Before we survey animals in their state of maturity, and perform- 
ing the functions adapted to their respective natures, method requires 
that we should consider them in the more early periods of their ex- 
istence. There has been a time when the proudest and the noblest 
anima) was a partaker of the same imbecility with the meanest 
reptile ; and, while yet a candidate for existence, equally helpless 
and contemptible. In their incipient state, all are upon a footing; 
the insect and the philosopher being equally insensible, clogged with 
matter, and unconscious of existence. Where then are we to begin 
with the history of those beings that make such a distinguished figure 
in the creation ? Or where lie those peculiar characters in the parts 
that go to make up animated nature — that mark one animal as 
destined to creep in the dust, and another to glitter on the 
throne ? 

This has been a subject that has employed the curiosity of all 
ages, and the philosophers of every age have attempted the solution. 
In tracing nature to her most hidden recesses, she becomes too mi- 
nute or obscure for our inspection ; so that we find it impossible to 
mark her first differences, to discover the point where animal life 
begins, or the cause that conduces to set it in motion. We know 
little more than that the greatest number of animals require the 
concurrence of a* male and female to reproduce theurkind ; and that 
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Ihete, difliincUy and invariably » are found to beget creatures of their 
own species. Curiosity has, therefore^ been active in trying to dis* 
«0¥er the immediate result of this union ; how far either sex con- 
tributes to the bestowing animal life, and whetlier it be to the male 
or female that we are most indebted for the privilege of our ex- 
iBlMioe. 

Hippocrates has supposed that fecundity proceeded from the 
mixture of the seminal liquor of both sexes, each of which equally 
contributes to the formation of the incipient animah Aristotle, on 
the other hand, would have the seminal liquor in the .male alone to 
contribute to this purpose, while the female supplied the proper 
nourishment for its support. Such were the opinions of these fathers 
of philosophy; and these continued to be adopted by the naturalists 
and schoolmen of succeeding ages with blind veneration. At length, 
Steno and Harvey, taking anatomy for their guide, gave mankind a 
nearer view of nature just advancing into animation. These per- 
ceived in all such animals as produced their young alive, two glan* 
dular bodies, near the womb, resembling that ovary, or cluster of 
small eggs, which is found in fowls; and, from the analogy between 
lM)th, they gave these also the name of qvaria. These, as they 
resembled eggs, they naturally concluded had the same offices ; and 
therefore they were induced to think, that all animals, of what kind 
soever, were produced from ^gg^* At first, however, there were 
some objections raised against this system ; for as these ovaria were 
. separate from the womb, it was objected, that they could not be any 
way instrumental in replenishing that organ, with which they did not 
communicate. But upon more minute inspection, Fallopius, the 
anatomist, perceived two tubular vessels depending from the womb, 
which, like the horns of a snail, had a power of erecting themselves, 
of embracing the ovaria, and of receiving the eggs, in order to be 
fecundated by the seminal liquor. This discovery seemed for a long 
time after to fix the opinions of philosophers. The doctrine of 
Hippocrates was re-established, and the chief business of generation 
was ascribed to the female. This was for a long time the established 
opinion of the schools ; but Leuwenhoeck once more shook the whole 
system, and produced a new schism among the lovers of speculation. 
Upon examining the seminal liquor of a great variety of male ani- 
mals with microscopes, which helped his sight more than that of any 
of his predecessors, he perceived therein infinite numbers of little 
living creatures, like tadpoles, very brisk, and floating in the fluid 
with a seeming voluntary motion. £ach of these, therefore, was 
thought to be the rudiments of an animal, similar to that from which 
it was produced ; and this only required a reception from the female, 
together with proper nourishment, to complete its growth. Hie 
business of generation was now, therefore, given back to the male a 
second time by many ; while others suspended their assent, and 
l^iose rather to confess ignorance than to embrace error.* 

* Bonnet, Consideralions sur les Corps Organises. 
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In this manner has the dispute continued foir several ages, somft 
accidental discovery serving, at intervals, to renew tlie debate, and 
revive curiosity. It was a subject where speculation could find orach 
room to display itself; and M . Bufibn, who loved to spedalatd, 
would not omit such an opportunity of giving scope to his propen- 
sity. According to this most pleasing of all naturalists, the micro- 
scope discovers that the seminal liquor, not only of males, bat of 
females also, abounds in these movmg little animals which have been 
mentioned above, and that they appear equally brisk in either Huid. 
These he takes not to be real animals, but organical particles, which, 
being simple, cannot be said to be organized themselves, but go to 
the composition of all organized bodies whatsoever 'in the same man- 
ner as a tooth, in the wheel of a watch, cannot be called either the 
wheel, or the watch, and yet contributes to the suAi of the machine. 
Thi^e organical particles aris, according to him, diffused throughoDt 
all nature,'and to be found not only in the seminal liquor, but in roost 
other fluids, in the parts of vegetables, and all parts of animated 
nature. As they happen, therefore, to be differently applied, they 
serve to constitute a part of the animal, or the vegetable, who^e 
growth they serve to increase, while the superfluity is thrown off in 
the seminal liquor of both sexes, for the reproduction of other ani- 
mals or vegetables of the same species. These particles assume 
different figures, according to the receptacle into which they enter ; 
falling into the womb, they unite into a foetus ; beneath the bark of 
a tree they pullulate into branches : and, in short, the same parti- 
cles that first formed the animal in the womb, contribute to increase 
its growth when brought forth.* 

To this system it has been objected, that it is impossible to con- 
ceive organical substances without being organized ; and that, if 
divested of organization themselves, they could never make an or- 
ganized body, as an infinity of circles could never make a triangle. 
It has been objected, that it is more difficult to conceive the trans- 
formation of these organical particles than even that of the animal 
whose growth we are inquiring after; and this system, therefore, 
attempts to explain one obscure thing by another still more 
obscure. 

But an objection still stronger than these has been advanced by an 
ingenious countryman of our own ; who asserts, that these little 
animals, which thus appear swimming and sporting in almost every 
fluid we examine with a microscope, are not real living particles, but 
some of the more opaque parts of the fluid, that are thus in- 
creased in size, and seem to have a much greater motion than they 
have in reality. For the motion being magnified with the object, the 
smallest degree of it will seem very considerable; and a body al- 
most at rest, may, by these means, be apparently put into violent 
action. Thus, for instance, if we look upon the sails of a wind-mill 
moving, at a distance, they appear to go very slow ; but if we ap- 

* M. BuffoD. 
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proach them, aod thus magnify their bulk to our eye, they go round 
witli great rapidity. A microscope, in the same manner, serves to 
hring otir eye close to the object, and thus to enlarge it ; and not 
only increases the magnitude of its parts, but of its motion. Hence* 
therefore it would follow, that these organical particles that are said 
to constitute the bulk of living nature, are but mere optical illu- 
sions ; and the system founded on them must, like them, be illu- 
sive. 

. These and manj other objections have been made to this system, 
which, instead of enlightening the mind, serve only to show, that too 
close a pursuit of nature very often leads to uncertainty. Happily, 
however, for mankind, the most intricate inquiries are generally the 
most useless. Instead, therefore, of balancing accounts between the 
sexes, and attempting to ascertain to which the business of generation 
moat properly belongs, it will be more instructive, as well as amusing, 
to begin wiUi animal nature, from its earliest retirements, and eva- 
nescent outlines, and pursue the incipient creature through all its 
changes in the womb till it arrives into open day. 

The usual distinction of animals, with respect to their manner of 
generation, has been into the oviparous and viviparous kinds ; or, in 
other words, into those that produce an egg, which is afterwards hatch- 
ed into life, and those that bring forth their young alive and perfect. 
In one of these two ways, all animals were supposed to have been 
produced, and aU other kinds of generation were supposed imaginary 
or erroneous. But later discoveries have taught us to be more cau- 
tious in making general conclusions, and have even induced many to 
doubt, whether animal life may not be produced merely from putre- 
faction.* 

Indeed, the infinite number of creatures that putrid substances 
seem to give birth to, and the variety of little insects seen floating in 
liquors by the microscope, appear to favour this opinion. But, how- 
ever this may be, Uie former method of classing animals can now by 
no means be admitted, as we find many animals that are produced 
neither from the womb, nor from the shell, but merely from cuttings ; 
so that to multiply life in some creatures, it is sufficient only to mul- 
tiply the dissection. This being the simplest method of generation, 
and that in which life seems to require the smallest preparation for 
its existence, I will begin with it, and so proceed to the two other 
kinds, from the meanest to the most elaborate. 

The earth-worm, the millepedes, the sea-worm, and many marine 
insects, may be multiplied by being cut in pieces ; but the polypus 
is noted for its amazing fertility ; and from hence it will be proper 
to take the description. The structure of the polypus may be com- 
pared to the finger of a glove, open at one end, and closed at tlie 
other. The closed end represents Uie tail of the polypus, with which 
it serves to &\ itself to any substance it happens to be upon ; the 
open end may be compared to the mouth ; and, if we conceive six or 

* Bonnet, Consid. p. 100. 



184 HISTORY OF 

eight small strings issuing from this end, we shall have a proper idea 
of its arms, which it can erect, lengthen, and contract at pleasure^ 
like the horns of a snail. This creature is very voracious, and makes 
use of its arms as a fisherman does of his net, to catch and entangle 
such little animals as happen to come within its reach. It lengthens 
these arms several inches,, keeps them separate from each other, and 
thus occupies a large space in the water, in which it resides. These 
arms, when extended, are as fine as threads of silk, and have a most 
exquisite degree of feeling. If a small worm happens to get within 
the sphere^of their activity, it is quickly entangled b}t one of these 
arms, and soon after the other arms come to its aid ; these all to. 
gether shortening, the worm is drawn into the animal's mouth, and 
quickly devoured, colouring the body as it is swallowed. Thus much 
is necessary to be observed of this animal's method of living, to 
show that it is not of the vegetable tribe, but a real animal, perfbmu 
ing the functions which other animals are found to perform, and 
endued with powers that many of them are destitute of. But what 
is most extraordinary remains yet to be told ; for, if examined with 
a micrascope, there are seen several little specks, like buds, that 
seem to pullulate from different parts of its body ; and these soon 
after appear to be young polypi, and, like the large polypus, begin 
to cast their little arms about for prey in the same manner. What- 
ever they happen to ensnare is devoured, and gives a colour not 
only to their own bodies, but to that of the parent; so that tlie same 
food is digested, and serves for the nourishment of both. The food 
of the little one passes into the large polypus, and colours its body ; 
and this, in its turn, digests, and swallows its food to pass into theirs. 
In this manner, every polypus has a new colony sprouting from its 
body ; and these new ones, even while attached to the parent ani- 
mal, become parents themselves, having a smaller colony also bud- 
ding from them : all, at the same time, busily employed in seeking 
for their prey, and the food of any one of them serving for the nou- 
rishment, and circulating through* the bodies of all the rest. This 
society, however, is every hour dissolving ; those newly produced, 
are seen at intervals to leave the body of the large polypus, 
and become shortly after the head of a beginning colony them* 
selves. 

In this manner the polypus multiplies naturally ; but one may 
take a much readier and shorter way to increase them, and this 
only by cutting them in pieces. Though cut into thousands of 
parts, each part still retains its vivacious quality, and each shortly 
becomes a distinct and complete polypus : whether cut lengthways 
or crossways, it is all the same; this extraordinary creature seems a 
gainer by our endeavours, and multiplies by apparent destruction* 
The experiment has been tried, times without number, and still at- 
tended with the same success. Here, therefore, naturalists, who 
have been blamed for the cruelty of their experiments upon living 
animals, may now boast of their increasing animal life, instead of 
destroying it. The production of the polypus is a kind of philoso- 
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phkal generatioD. The famous Sir Thomas Brown expected to be 
able to produce children by the same method as trees are produced : 
fbe polypus is multiplied in this manner ; and every philosopher may 
thus, if he pleases, boast of a very numerous, though^ I should 8up« 
pose, a very useless progeny. 

This method of generation, from cuttings^ may b^ considered ai 
the most simple kind, and is a strong instance of the little pains na* 
tore takes in the formation of her lower and humbler productions. 
As the removal of these from inanimate into animal existence is but 
small, there are but few preparations made for their journey. No 
organs of generation seem provided, no womb to receive, no shell to 
protect them in their state of transition. The little reptile \a quickly 
fitted for all the offices of its humble sphere, and, in a very short time> 
arrives at the height of its contemptible perfection. 

The next generation is of those animals that we see produced from 
the egg. In this manner all birds, most fishes, and many of the 
insect tribes, are brought forth. An egg may be considered as a 
womb, detatched from the body of the parent animal^ in which the 
embryo is but just beginning to be formed. It may be regarded as 
a kind of incomplete delivery, in Which the animal is disburdened of 
its young, before its perfect formation. Fishes and insects, indeed, 
most usually commit the care of their eggs to hazard ; but birds, which 
are more perfectly formed, are found to hatch them into maturity by 
the warmth of their bodies. JHowever, any other heat of the same 
temperature would answer the end as well ; foi^ either the warmth of 
the sun^ or of a stove, is equally efficacious in bringing the animal in 
the egg to perfection. In this respect, therefore, we may consider 
generation from the egg as inferior to that in which the animal is 
brought forth alive. Nature has taken care of the viviparous animal 
in every stage of its existence. That force which separates it from 
the parent, separates it from life ; and the embryo is shielded with 
unceasing protection till it arrives at exclusion. But it is different 
with the little animal in the egg ; oAen totally neglected by the pa^ 
rent, and always separable from it, every accident may retard its 
growth, or even destroy its existence. Besides, art or accident also 
may bring this animal to a state of perfection ; so that it can never 
be considered as a' complete work of nature, in which so much is left 
for accident to finish or destroy. 

But, however inferior this kind of generation may be, the observa-^ 
tion of it will afibrd great insight into that of nobler animals^ as we 
can here watch the progress of the growing embryo, in every period 
of its existence, and catch it in those very moments when it first seemii 
stealing into motion. Malpighi and Haller have been particularly 
industrious on this subject ; and, with a patience almost equalling 
that of the sitting hen, have attended incubation in all its stages< - 
From them, therefore, we have an amazing history of the chicken in 
the egg, and of its advances into complete formation. 

It would be methodically tedious to describe those parts of the egg 
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ivfaich aro well known and obvious, such as its shell, its white, and it» 
ydUk; but the disposition of these is not so apparent Immediatelj 
under the shell lies that common membrane, or skin, which lines it 
on the inside, adhering closely to it every- where, except at the broad 
end, where a little cavity is lefl, that is filled with air, which increases 
IM the animal within grows larger. Under this membrane are con- 
tained two whites, though seeming to us to be only one, each wrap- 
ped up in a membimoa of its own, one white within the other. In 
the midst of all is the yolk, wrapt round likewise in its own membrane. 
At each end of this are two ligaments, called chalaxce, which are, a* 
it were, the poles of this microcosm, b^g white dense substances,, 
made from the membranes, and serving to keep the wliite and the 
yolk in their places* It was the opinion of Mr. Derham, that they 
served also for another purpose : for, a line being drawn from one 
ligament to the other, would not pass directly through the middle of 
ike yolk, but father towards one side, and would divide the yolk inta 
two unequal parts, by wliich means these ligaments served to keep 
the smaltest side of the yolk always u^^rmost ;. and in this part he 
supposed the cicatncula, or first speck of life, to reside ; which, by 
being uppermost, and consequently next the hen, would be thus id 
tim warmest situatioi^ But this is rather fanciful ^an true, the incw 
pient animal being found in all situations, and not particularly influ- 
enced by any.* This cicatncula, which is the part where the animal 
first begins to show signs of life, is not unlike a vetch, or a lentil, 
Ijring on one side of the yolk, and within its membrane. All these 
contribute to the little animal's convenience or support : the outer 
memlnranes and ligaments preserve the fi)uids in their proper places ; 
the white serves as nourishment ; and yolk, with its membranes, after 
a time becomes a part of the animal's body»t This is the description 
of a hen's egg^ and answers to that of all others, how large or how 
small soever. 

Previous to putting the eggs to th& hen, our philosophers first exa- 
mined the eicatricula, or little spot already mentioned ; and which 
iqay be considered as the most important part of the egg. This 
was found, in those that were impregnated by the cock, to be large ; 
but in those laid without the cock, very small. It was found, by 
the microscope, to be a kind of bag, containing a transparent hquor, 
in the midst of which the embryo was seen to reside. The embryo 
resembled a composition of little threads, which the warmth of future 
incubation tended to enlarge, by varying, and liquefying the other 
fluids contained within the shell, and thus pressing them either into 
tke pores or tubes of their substance. 

Upon placing the eggs in their proper warmth^^ either under the 
awi, or in a stove, after six hours the vital speck begins to dilate 
like the pupil of the eye. The head of the chicken is distinctly 

♦ Haller. + Ibid. 
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iKen, with the Immjc bone, somethkig r eB cm blmg a todpofoy lloaliiig 
in its mmbient fluid, but as jet seeming to assume none of the foiic« 
lioiiB of animal life. In about six hours nKwe, the little animal is 
seen more distioctlj; the head becomes m<Hre plainly TiaUey and 
Ihe Tertebns of the back more easily perceivable. All these signs 
of preparation for life are increased in six hours more ; and at the 
-end oftwoity-four hours, the ribs begin to take their places^ the 
neekb^gins to lengthen, and the head to turn to one side. ^ 

At this time,* also, the fluids in the egg seem to have dianged 
place: the yolk, iHiich was before in the centre c^ the shell, ap- 
proaches nearer to the broad end. The watery part of the white 
B, in some measure, evaporated through the shell, and the grosser 
part sinks to the small end. The little animal appears to turn to- 
mads Ihe part of the broad end in which a cavity has been de- 
scribed, and with its yolk seems to adhere to the membrane there* 
At the end c^ forty hours the great work of life seems fairly begun^ 
and' the animal plainly appears to move ; the back-bone, which is 
of a whitish colour, thickens ; the head is turned still more on one 
side ; the first rudiments of the eyes begin to appear ; the heart 
beats, and the blood begins already to circulate. The parts, how- 
<ever, as yet are fluid ; but, by degrees, become more and more te- 
nacious, and harden into a kind of jelly. At the end of two days, 
the liqucH*, in which the chicken swims, seeras to increase ; the h^d 
appears with two little bladders in the place of eyes ; the heart beats 
m the manner of every embryo where the blood does not circulate 
tfaroogh the lungs. In about fourteen hours after this, the chicken is 
grown more strong ; its head, however, is still bent downwards; the 
vein and the arteries begin to branch, in order to form the Inrain ; 
jmd the spincJ marrow is seen stretching along the back-bone, bk 
three days, the whole body of the chicken appears bent ; the head, 
with its two eye-balls, with their difierent humours, now distinctly 
appear; and ^re other vesicles are seen, which soon unite to form 
the rudiments of the brain. The outlines also of the thighs and wings 
begin to be seen, and the body begins to gather flesh. At the end 
4>f the fourth day, the vesicles that go to form the brain approach 
each other; the wings and thighs appear more solid; the whd<a 
^ody is covered with a jelly-like flesh ; the hearty that was hitherto 
expiosed, is now covered up withm the body, by a very thin trans^ 
parent meialHrane; and, at the same time, the umbilical vesseis^ 
that unite the animal to the yolk^ now appear to come forth from 
Uie abdomen. After the fiilh and six days, the vessels of the lurain 
hegin to be covered over; the wings and thiglis lengthen; the belly 
is ch»ed up and tumid; the liver is seen within it, very distinctly^ 
not yet grown red, but of a very dusky white; bo^ the ventricles 
<>f the heart are discerned, as if they were two separate hearts, beat- 
ing distinctly ; the whole body of the animal is covered over; and 

♦ Hanrey. 
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the traces of the ineipient feathers are already to be seen. The 
aeventh day, the head appears very large ; the brain is coTered en-. 
tirely over ; the bill begins to appear betwixt the eyes ; and the 
wings, the thighs, and the legs, have acquired their perfect figure.* 
Hitherto, however, the animal appears as if it had two bodies ; the 
■ yolk is joined to it by the umbilical vessels that come from the 
belly ; and is furnished with its vessels, through which the blood 
circulates, as through the rest of the body of the chicken, making a 
bulk greater than that of the animal itself. But towards the end of 
incubation, the umbilical vessels shorten the yolk, and with it the 
intestines are thrust up into the body of the chicken, by the action 
of the muscles of the belly ; and the two bodies are thus formed into 
one. During this state, all the organs are found to perform their 
secretions ; the bile is found to be separated, as in grown animals ; 
but it is fluid, transparent, and without bitterness ; and the chicken 
then also appears to have lungs. On the tenth, the muscles of the 
wings appear, and the feathers begin to push out. On the eleventh, 
the heart, which hitherto had appeared divided, begins to unite ; the 
arteries which belong to it join into it, like the Angers into the palm 
of the hand. All these appearances only come more into view, be- 
cause the fluids the vessels had hitherto secreted were more trai>- 
sparent ; but as the colour of the fluids deepen, their operations and 
circulations are more distinctly seen. As the animal, thus by the 
eleventh day completely formed, begins to gather strength, it be? 
pomes more uneasy in its situation, and exerts its animal |>owev8 
with increasing force. For some time before it is able to break the 
shell in which it is imprisoned, it is heard to chirrup, receiving a 
sufficient quantity of air for this purpose, from that cavity which lies 
between the membrane and the shell, and which must contain air to 
resist the external pressure. At length, upon the twentieth day, in 
^ome birds sooner, and later in others, the enclosed animal breaks 
the shell within which it has been confined, with its beak; and, by 
Repeated eflbrts, at last procures its enlargement. 

From this little history we perceive, that those parts which are 
most conducive to life, are the first that are begun : the head and 
the back-bone, which no doubt enclose the brain, and the spinal 
marrow, though both are too limpid to be discerned, are the first that 
are seen to e^jist ; the beating of the heart is perceived soon after ; 
the less noble parts seem to spring from these ; the wings, the thighs, 
the feet, and, lastly, the bill. Whatever, therefore^ the animal has 
double, or whatever it can live without the use v of, these are latest 
in production ; nature first sedulously applying to the formation of 
the nobler organs, without which life would he of short continuance, 
and begun in vain. 

The resemblance between the beginning animal in the egg, and 
the embryo in the womb, is very striking ; and tliis simihtude has. 

♦ Hallcr. 
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induced many to assert, that all animals are produced from eggs, in 
the same manner. They consider an egg excluded from the body 
by some, and separated into the womb by others, to be actions merely 
<^oiie kind ; with thb only difference, that the nourishment of the 
OBe is kept within the body of the parent, and increases as the em- 
bryo happens to want the supply ; the nourishment of the other is 
prepared all at once, and sent out with the beginning animal, as 
entirely sufficient for its future support. But leaving this to the 
discussion of anatomists, let us proceed rather with facts than disser- 
tations; and as we have seen the progress of an oviparous animal, 
or one produced from the shell, let us likewise trace that of a vivi- 
parous animal, which is brought forth a live. In this investigation, 
Graaf has, with a degree of patience characteristic of his Aation, at- 
teoded the progress and increase of various animals in the womb, 
and niinuteiy marked the changes they undergo. Having dissected 
a rabbit, half an hour after impregnation, he perceived the horns of 
the womb, that go to embrace and communicate with the ovary, to 
be. more red than before ; but no other change in the rest of the 
parts. Having dissected another, six hours after, he perceived the 
foilicules, or the membrane covering the eggs contained in the ovary, 
to become reddish. In a rabbit dissected afler twenty-four hours, he 
perceiyed, in one of the ovaries, three foilicules, and in the other, 
nve, that were changed ; being become, from transparent, dark and 
reddish. In one dissected ailer three days, he perceived the horns 
of-ibe womb very strictly to embrace the ovaries ; and he observed 
jkhvee of the foilicules in one of them much longer and harder than 
before. Persuing his inquisition, he also found two of the eggs ac- 
tually separated into the horns of the womb, and each about the size 
of a grain of mustard-seed : these little eggs were each of them en- 
closed in a double membrane, the inner parts being filled with a very 
limpid liquor. Afler four days he found in one of the ovaries four, 
and in the other five foilicules, emptied of their eggs ; and in tlie 
horns correspondent to these^ he found an equal number of eggs 
thus separated : these eggs were now grown larger than before, and 
somewhat of the size of sparrow-shot. In five days the eggs were 
grown to the size of duck-shot« add could be blown from the part of 
the womb where they were by the breath. In seven days these eggs 
were found of the size of a pistol bullet, each covered with its double 
membrane, and these much more distinct than before. In nine days 
having examined the liquor contained in one of these eggs, he found 
it, from a limpid colour, less fluid, to have got a light cloud floating 
npon it. In ten days this cloud began to thicken, and to form an 
oblong body, of the figure of a little worm : and in twelve days the 
figure of the embryo was distinctly to be perceived, and even its 
parts came into view. In the region of the breast he perceived two 
jbloody specks ; and two more that appeared whitish. Fourteen days 
after impregnation, the head of the embryo was become large and 
transparent, the eyes prominent, the mouth open, and the rudiments 
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of the ears b^inmng to appear ; the back^bone, of a whitish eoion^, 
was hent towards the breast : the two bloody speaks being no# 
considerably increased, appeared to be nothing less than theoMlines 
of the two yentricles of the heart ; and the two whitish specks on 
each side now appeared to be the rudiments of the lungs : towards 
the region of the belly, the liver began to be seen, of a reddidh 
colour ; and a little intricate mass, like ravelled thread, disceraedy 
which soon appeared to be the stomach and the intestines : the legs 
soon afler began to be seen, and to assume their natural positions; 
and from that time forth, all the parts being formed, every day only 
served to develope them still more, until the thirty-first day, when 
the rabbit brought forth her young, completely fitted for the purpo0te 
of their humble happiness. 

Having thus seen the stages of generation in the meaner animals, 
let us take a view of its progress in man, and trace the feeble begin- 
nings of our own existence. An account of the lowliness of oar 
own origin, if it cannot amuse, will at least serve to humble us; and 
it may take from our pride, though it fails to gratify our curiosity* 
We cannot here trace the variations of the beginning animal as in 
the former instances, for the opportunities of inspection ai^ but few 
and accidental : for this reason we must be content o^n to fill up 
the blanks of our history with conjecture. And, first, we are entirely 
ignorant of the state of the infant in the womb, immediately after 
conception, but we have good reason to believe that it proceeds as 
in most other animals from the egg,* Anatomists inform us, tbAt 
four days after conception, there is found in the womb ah oval sab- 
stance, about the size of a small pea, but not longer one way than 
the other : this little body is formed by an extremely fine membrane, 
enclosing a liquor a good deal resembling the white of an egg ; in 
this may, even then, be perceived several small fibres, united to- 
gether, which forni the first rudiments of the embryo. Besides these 
are seen another set of fibres, which soon after become the 
placenta, or that body by which the animal is supplied with nourish- 
ment. 

Seven days after conception we can readily disting^h, by the 
eye, the first lineaments of the child in the womb. However, they 
are as yet without form, showing, at the end of seven days, pretty 
much such an appearance as that of the chicken after four-and-twenty 
hours, behig a small jelly-like mass, yet exhibiting the rudiments 
of the head ; the trunk is barely visible; there likewise is to be dis- 
cerned a small assemblage of fibres issuing from the body of the 
infant, which afterwards become the blood-vessels that convey 
nourishment from the placenta to the child, while enclosed in the 
womb. 

* This history of the child in tlie womb is translated from M. Boffon, 
with some alterations. 
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.: Fifteen days after conception the head becomes distinctly visible, 
and even the most promineDt features of the visage begin to appear. 
The nose is a little elevated ; there are two black specks in the place 
of eyes; and two little holes, where the ears are afterwards seen* 
The body of the embryo also is grown larger ; and both above and 
bekiw, are seen two little protuberances, which mark the places fliom 
whence the arms and thiglui are to proceed. The length of the whole 
body at this time is less than half an inch. 

At the end of three weeks, the body has received very little 
iocreaae; but the legs and feet, with the hands and arms, are become 
apparent The growth of the arms is more speedy than that of the 
legs ; and the fingers are sooner separated than the toes. About 
this time the internal parts are found, upon dL<«ection, to become 
distinguishable. The places of the bones are marked by thread-^like 
substances, that are yet more fluid even than a jelly. Among them 
the ribs are distinguishable, like threads also, disposed on each side 
of the spine; and even the fingers and toes scarcely exceed hairs in 
thickness. 

In a month the embryo is an inch long ; the body is bent forward, 
a situation which it almost always assumes in the womb, either because 
a posture of this kind is the most easy, or because is takes up the 
least room. The human figure is now no longer doubtful : every 
part of the face is distinguishable ; the body is sketched out ; the 
bowels are to be distinguished as threads ; the bones are still quite 
soft, but in some places beginning to assume a greater rigidity ; the 
blood-veseels that go to the placenta, which, as was said, contributes 
to the chikl's nourishment, are plainly seen issuing from the navel 
(being therefore called the umbilical vessels)^ and going to spread 
themselves upon the placenta. According to Hippocrates, the male 
embryo deveiopes sooner than the female : he ados, that at the end 
of thirty days the parts of the body of the male are distinguishable, 
while those of the female are not equally so till ten days after. 

In six wedcs, the embryo is grown two inches long; the human 
figure begins to grow every day more perfect ; the head being still 
much larger, in proportion to the rest of the body ; and the motion 
of (he heart is perceived almost by the eye. It has been seen to 
beat in iin embryo of ^dy days old, a long time after it had been 
taken out of the womb. 

In two months, the embryo is more than two inches in length. 
The ossification is perceivable in the arms and thighs^ and in the point 
of the chin, the under jaw being greatly advanced before the upper. 
These parts, however, may as yet be considered as bony points, 
Either than as bones. The umbilical vessels, which before went side 
by side, are npw begun to be twisted like a rope, one over the other, 
and go to join with the placenta, which as yet is but small. 

. In three months, the embryo is above three inches long, and weighs 
about Uiree ounces. Hippocrates observes, that not till then the 
niother perceives the child's motion ; and he adds, that in female 
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children, the motion is not observable till the end c^four months. 
However, this is no general rule, as there are women who assert, that 
they perceived themselves to be quick with child, as their expressioii 
is, at the end of two months ; so that this quickness seems rather to 
arise from the proportion between the child's strength and the mo* 
ther's sensibility, than from any determinate period of time. At all 
times, however, the child is equally alive ; and, consequently, those 
juries of matrons that are to determine upon the pregnancy of crimi- 
nals, should not inquire whether the woman be quick, but whether 
she be with child; if the latter be perceivable, the former .follows of 
course. 

Four months and a half after conception, the embryo is from six 
to seven inches long. All the parts are so augmented, that evea 
their proportions are now distinguishable. The very nails begin to 
appear upon the fingers and toes ; and the stomach and intestines 
already begin to perform their functions of receiving and digesting. 
In the stomach is found a liquor similar to that in whidi the embryo 
fioats ; in one part of the intestines a milky substance, and in the 
other an excrementitious. There is found also a small quantity of 
bile in the gall-bladder, and some urine in its own proper receptacle. 
By tliis time, also, the posture of the embryo seems to be determine;]* 
The head is bent forward, so that the chin seems to rest upon its 
breast : the knees are raised up towards the head, and the legs bent 
back«^ard, somewhat resembling the posture of those who sit upon 
their haunches. Sometimes the knees are raised so high as to touch 
the cheeks, and the feet are crossed over each other; the arms are 
laid upon the breast, while one of the hands, and often both, touch 
the visage ; sometimes the hands are shut, and sometimes, also, the 
arms are found hanging down by the body. These are the most usual 
postures wliich the embryo assumes ; but these it is frequently known 
to change ; and it is owing to these alterations, that the mother so 
frequently feels those twitches, which are usually attended with pain. 

The embryo, thus situated, is furnished by nature with all things 
proper for its support; and, as it increases in size, its nourishment 
also js found to increase with it. As soon as it first begins to grow 
in the womb, that receptacle, from being very small, grows larger; 
and, what is more surprising, thicker every day. The sides of a 
bladder, as we know, the more they are distended, the more they 
become thin. But here, the larger the womb grows, the more it 
appears to thicken , Within this the embryo is still farther involved 
in two membranes, called the chorion and amnios ; and floats in a 
thin transparent fluid, upon which it seems in some measure to 
subsist. However, the great store-house from whence its chief 
nour ishment is supplied, is called the placenta, a red substance, 
somewhat resembling a sponge, that adheres to the inside of the 
womb, and communicates, by the umbilical vessels, with the embryo. 
These umbilical vessels, which consist of a vein and two arteries,, 
issue from the navel of the child, and are branched out upon the- 
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plaemta; where they; in fact, seem to form iti suhrt^mce, and, if I 
may so express it, to sock up their nourishment from the womb, and 
Ae flnids oontaiped therein. The blood thus received from the 
womb by the plaoenta, and communicated by the umbilical vein to 
lbe> body of the embryo, is conTeyed to the heart ; where, without 
ever pawing into the hnigs, as in the bom infant, it takes a shorter* 
eoimfr; finr, entering the right auricle of the heart, instead of passing 
np mto the paknonary artery, it seems to break this partition, and 
goesdirectly through the body of the heart, by an opening called 
fSbBfutwrnen ovale, and from thence to the aorta, or great artery, by 
wfaidi it is driven into all parts of the body. Thus we see the pla* 
eantAy in some measure, supplying the place of lungs; for, as the 
little aniBBal can receive no air by inspiration, the lungs are therefore 
usdess. But we see the placenta converting the fluid of the womb 
into blood, and sending it, by the umbilical vein, to the heart; from 
whence it is dispatched by a quidcer and shorter circulation through 
the whole frame. 

. In thb manner the embryo reposes in the womb, supplied with 
that noorishment which is fitted to its necessities, and fum»hed with 
those organs that are adapted to its situation. As its sensations are 
but few, its wants are in the same proportion ; and it is probable 
that a sleep, with scarce any intervals, marks the earliest period of 
aumal life. As the little creature, however, gathers strength and 
iiie. It seems to become more wakeful and uneasy ; even in the 
womb it begins to feel the want of something it does not possess, a 
sensation that seems coeval with man's nature, and never leaves him 
till he dies. The embryo even then begins to struggle for a state 
more mariced by pleasure and pain, and, from about the sixth month, 
begins to give the mother warning of the greater pain she is yet to 
endure. The continuation of pregnancy in woman is usually nine 
months ; but there have been many instances when the child has 
lived tlmt was bom at seven ; and some are found to continue preg- 
nant a month above the usual time. When the appointed time 
approaches, the infant, that has for some months been giving painful 
woofs of its existence, now begins to increase its efforts for liberty* 
The bead is applied downward, to the aperture of the womb, and 
by reiterated efforts it endeavours to extend th6 same : these en.* 
deavours produce the pain which all women in labour feel in some 
degree; those of strong constitutions the least, those most weakly 
the most severely ; since we leara, that the women of Africa alwajrs 
deliver themselves, and are well a few hours after ; while those of 
Europe require assistance, and recover more slowly. Thus the 
infant, still continuing to push with its head forward, by the repe- 
tition of its endeavours at last succeeds, and issues into life. The 
bkx)d, which has hitherto passed through the heart, now takes a wider 
circuit, and the foramen ovale closes ; the lungs, that had till this 
time been inactive, now first begin their functions ; the air mshes in 
to distend them ; and this produces the first sensation of pain, which 
VOL. I. — No. IX. Bo 
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the iafaiit expresses b j a shriek ; no that the beginning^ of our lii^ 
sfii well as the end, is marked with anguish.* 

Frony comparing these accounts, we perceive that the most Im^ 
boured generation is the most perfect ; and that the animal which, 
in proportion to its bulk, tiikes the longest time for productioBy it 
always the most complete when finished. Of all others, man aeemr 
the slowest in coming into life, as he is the slowest in coming toper- 
^tion : other animals, of the same bulk, seldom remain in the 
womb above six months, while he continues nine ; and even after 
his birth, appears more than any other to have his state of imbecility 
prolonged. 

We may observe also, that that genemtion is the most complete 
in which the fewest animals are produced. Nature, by attending to 
the production of one' at a time, seems to exert all her efforts in 
bringing it to perfection ; but where this attention' is divided, the 
ammals so produced come into the world with partial' advantages. 
In this manner twins are never, at least while infants, so large or so 
strong as those that come singly into the world t each having^, inr some 
measure, robbed the other of its right ; as that support, whieh natme 
meant for one, has been prodigally divided. 

In this manner, as those animals* are the best that are produced 
<^ingly, so we find that the noblest animals are ever the least fruitful. 
These «are seen usually U> bring forth but one at a time, and to place 
all their attention upon that alone. On the other hand, all the orU 
parous kinds produce in amazing plenty; and even the lower tribes 
of viviparous animals increase in a seeming proportion to Cheir tat^ 
nuteness and imperfection. Nature seems lavish of life in the lower 
orders of the creation ; and as if she meant them entirely for the 
Qse of the nobler races, she appears to have bestowed greater pains 
in multiplying the number than in completing the kind. In this 
manner, while the elephant and the horse bring forth but one at a 
time, the spider and the beetle are seen to produce a thousand ; and 
even among the smaller quadrupeds, all the inferior kinds are ex- 
tremely fertile ; any one of these being found, in a very few months, 
to become the parent of a numerous progeny. 

In this manner, therefore, the smallest animals multiply in the 
greatest proportion; and we have reason to thank Providence, that 
the most formidable animals are the least fruitful. Had the lion 
and the tiger the same degree of fecundity with the rabbit or the 
rat, all the arts of man would be unable to oppose these fierce in<- 
vaders ; and we should soon perceive them become the tyrants of 
those wiio claim the lordship of the creation. But Heaven, in this 
respect, has wisely consulted the advantage of all. It has opposed 
to man only such enemies as he has: art and strength to conquer ; 
and as large animals require proportional supplies, nature was un- 
willing to give new life, where it in some measure denied the neces- 
sary means of subsistence. 

* BoiHiet, Contemplat. de la Nature, vol. i. p. 212- 



In conse^uenee of ibis, pre-established order, the animcds that are 
endowed with Ahe roost perfect methods of jgeneratioii, and bring 
forth but one a.t a time, seldom begin .to procreajte till they have 
ali^ott acquired their full growth. On .the oth^ hand, those which 
bring ibrth many, engender befc^ they have arrired at half their 
nalond siie. The horse and the bull come almost to perfection 
before ihey begin to generate; the hog and the rabbit scarcely 
leave the teat before they become parents themselves. In whatev^ 
light, therefore, we consider this subject, we shall find that all area-' 
tores approach most to perfection, whose Igeneration^ most nearly 
resembles 4hat of man. The reptile produced from cutting, is but 
one^degree above the vegetable : the animal produced from the egg, 
is^ step hi^er in the scale of existence : that class of animals whidh 
are brought forth alive, are still more exalted. Of these, such t» 
farij9g forth one at a time are the most complete ; and the foremdist 
of these stands man, the ureat master of all, who seems to have 
^^nited the perfections of all the rest in his formation. 
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THS IVFASCY OF MAN. 

When we take a survey of the various classes of animals, and 
texamine their strength, their beauty, or their structure, we shall find 
oian to possess most of those advantages united, which the rest enjoy 
|iartially. Infinitely superior to all others in the powers of the un- 
derstanding, he is also superior to them in the fitness and proportions 
.of his form. He would, indeed, have been one of tlie most miser- 
able beings upon eartli, if, with a sentient mind, he was so formed 
a84oi>e incapable of obeying its impulse : but nature has otherwise 
provided; .as, with the most extensive intellects to command, 
she has furnished him with a body the .best fitted (at obedir 
«nce. 

In infancy,''^ however, tiiat mind, and (bis body, form tlie most 
helpless union in all animated nature; and, if any thing can give 
us a picture of complete imbecility, it is a man when just come into 
tthe world. The infant just bom stands in need of all things, without 
ihe power of procuring any. The lower races of animals, upon 
•being product, are active, vigorous, and capable of self-support ; 
-but the infant is obliged to wait in helpless expectation^ and its cries 
are its Only aid to procure subsistence. 

An infant just born may be said to come from one element into 
another ; for, from the watery fluid in which it was surrounded, it 
now emerges into air ; and its first cries seem to imply how greatly 
it regrets the change. How much longer it could have continued in 
a .state of almost total insensibility in the womb, is impossible tQ 

* Buffbn, vol. iv. p. 173. 
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tell; :tN]t it is very prob&bfe that it could remain there some homii 
ttiore. In order to throw some light upon this subject, M. Bufibo so 
placed a pregnant bitch as that her puppies were brought forth m 
warm wiater, in which he kept them above half an hour at a time. 
IJowever, he i^iw no change in the animals thus newly brought foith; 
tbev continued the whole time vigorous ; and, during the whole tinlbe^ 
it IS very ^probable that the blood circulated through the moM 
channels through which it passed while they continued in the 
wo^iib. 

. Almost all aninials have their eyes closed* for some days afker 
being brought into the world. The infant opens them the instant of 
^ts birth* however, it seems to keep them fixed and idle ; thejf 
want that lustre which they acquire by degrees ; and if they happen 
to movoy it is rather an accidental gaze than an exertion of the lut 
of seeing. The light alone seems to make the greatest impretaiqn 
upon them. The eyes of infants are sometimes found turned to this 
place where it is strongest; and the pupil is seen to dilate and di* 
minish, as in grown persons, in proportion to the quantity it receives* 
But still, the infant is incapable of distinguishing objects ; the sense 
of seeing, like the rest of the senses, requires a habit before it bo- 
comes any way serviceable. All the senses must be compared with 
each other, and must be made to correct the defects of one another^ 
|}efore they. can give just information. It is probable, therefore^ 
Ih^t if the infant could express its own sensations, it would give a 
very extraordinary description of the illusions which it suffers from 
tl^em. The sight might, perhaps, be represented as inverting ob* 
jects, or multiplying them ; the hearing, instead of conveying one 
uniform tone, might be said to bring up an interrupted succession of 
noises; and the touch apparently would divide one body into as 
many as there are fingers that grasped it. But all these errors are 
Lost in one confused idea of existence ; and it is happy for the 
infant that it then can make but very little use of its senses, when 
they could serve only to bring it false information. 

If there be any distinct sensations, those of pain seem to be much 
more frequent and stronger than those of pleasure. The infant's 
cries are sufficient indications of the uneasiness it must, at every 
interval, endure ; while, in the beginning, it has got no external 
marks to testify its satisfaction. It is not till after forty days that 
it is seen to smile; and not till that time also that the tears begin to 
appear, its former expressions of uneasiness being always without 
them. As to any other marks of the passions, the infant being as 
yet almost without them, it can express none of them in its visage, 
which, except in the act of crying and laughing, is fixed in a settled 
serenity. All the other parts of the body seem equally relaxed and 
feeble ; its motions are uncertain, and its postures without choice ; it 
is unable to stand upright ; its hams are yet bent, from the habit 
'^hich it received from its position in the womb ; it has not strength 

* BuffoD, vol. iv. p. 173. 



cDOUgfa in its araib to stretch them forwanl, much less to grasp anj 
thing with its hands ; it rests just in the posture it is laid ; and, if 
abandoDedy most continue in the same position. 

Nerertheless, though this be the description of infancy among 
Hwakind in general, there are countries and races, among whom 
in&ncy does not seem marked wiUi such utter imbecility, but where 
tiie children, not long after they are bom, appear possessed of a 
g wateff share of self-support. The children of Negroes haye a 
aorprisiog degree of thb premature industry ; they are able to wak 
at two monlhs, or at least to move from one place to another ; they 
also hang to the mother's bade without any assistance, and seice the 
Kreast oter the shoulder, continuing in this posture till she thinks 
proper to lay them down. This is very different in the children of 
our coantries, that seldom are iible to walk under a twelve- 
month. 

The skin of childrai newly brought forth is always red, proceed- 
ing from its transparency, by which the blood beneath appears more 
conspicuous. Some say that this redness is greatest in those children' 
that are afterwards about to have the finest complexions ; and it 
appears reasonable that it should be so, since the thinnest dcinsare 
always the fairest. The size of a new-bom infant is generally 
about twenty indies, and its weight about twelve pounds. The head 
is large, and all the members ddicate, soft, and puffy. These ap» 
pearances alter with its age : as it grows older, the head becomes 
less in proportion to the rest of the body; the flesh hardens; the 
bones that before birth grew very thick in proportion, now lengthoi 
by degrees, and the human figure more and more acquires its due 
dimensions. In such children, however, as are but feeble or sickly, 
the head alwsy s continues too big for the body ; the head of dwarfs 
being extremely large in proportion. 

Infants, when newly born, pass most of their time in sleeping, 
and awake witli crying, excited either by sensations of pain or of 
hunger. Man, when come to maturity, but rarely feels the want 
of -food, as eating twice or thrice in tlie four-and«twenty hours is 
known to siiflice the most voracious : but the infant may be consi- 
dered as a little glutton, whose only pleasure consists in its appe- 
tite; and this, except when it sleeps, it is never easy without 
satisfying. Thus nature lias adapted different desires to the diflfer* 
ent periods of life ; each as it seems most necessary for human sup- 
port or succession. While the animal is yet forming, hunger 
excites it to that supply which is necessary for its growth ; when it 
is eompletdy formed, a different appetite takes place, that exdtes it 
to commonicate existence. These two desires take up the whole 
attention at difierent periods, but are very seklom found to prevail 
scroegly together in the same age ; one pleasure ever serving to 
repress the other : and if we find a person of full age placing a 
principal part of his happiness in the nature and quantity of his 
food, we have strong reasons to suspect, that with respect to his 
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other appetites, he still Detains a part of the imbedU^ of his fikM^ " 
fcood. 

It is extraordinary^ howeyer, that infants, who are thus more 
Toracious than grown persons, are nevertheless more capable of 
sustaining hunger. We have several instances^ in accidental caaot 
of famine, in which the child has been known to survive the paient» 
«nd seen clinging to the breast of its dead mother. Tbdr little 
bodies also are more patient of -ccrfd ; and we have similar instanoa* 
of the mother's perishing in the snow, while the infant has been 
found alive beside her. However, if we examine the internal atruc* 
iure of infants, we shall find an obvious reason for both these advaa* 
tages. Their blood-vessels are known to be much larger than in 
adults, and their nerves much thicker, and soft^: thus, being fiMV 
nished with a more copious quantity of juices, both of the nervoue 
and sangn'nnry kinds, the infant finds a temporary sustenance m 
this superfluity, and does not expire till both are exhausted. The 
circulation also being larger and quicker, supplies it with propor^ 
tionable warmth, so that it is more capable of resisting theaccid^tai 
rigours of the -weather. 

• The first nourishment of ii»fants is well known to be the mother's 
milk ; and what is remarkeible, the infant has milk in its own breasts* 
. whicii may be squeezed out by compression : this nourishment be- 
comes less grateful as the chiki gathers strength, and perhaps, also, 
m<N« unwholesome. However, in cold countries, which are uih 
favourable to propagation, and where the female has seldom above 
three or four children at the most during her life, she continues to 
suckle the child for four or five years together. In this manner the 
mothers of Canada and Greenland are oflen seen suckling two op 
three children, of different ages, at a time. 

The life of infants is very precarious till the age of three or four« 
from which time it becomes more secure ; and when a child arrives 
at its seventh year, it is then considered as a more certain life, as 
M. Buffon asserts, than at any other age whatever. It appears from 
Simpson's Tables, that of a certain number of children born at the 
same time, a fourth part are found dead at the end of the first year; 
more than one third at the end of the second ; and at least half at 
the end of the third ; so that those who live to be above three yean 
old, are indulged a longer term than half the rest of their fellow- 
creatures. Nevertheless, life at that period may be considered as 
mere animal existence, and rather a preparation for, than an enjoy- 
ment of those satisfactions, both of mind and body, that make life 
of real value : and hence it is more natural for mankind to deplore a 
fellow-creature cut off in the bloom of life, than one dying in early 
infancy. The one, by living up to youth, and thus wading through 
the disadvantageous parts of existence, seems to have earned a short 
continuance of its enjoyments; the infant, on the contrary, has 
served but a short apprenticeship to pain; and, when taken 
away, may be considered as rescued from a long continuance of 
misery. 
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There u lOfDelhiiig yery remarkable in the growth of the humait 
body.y The embryo in the womb continues to increase still more 
and Hiore till it is bom. On the other hand, the child's growth is 
less ereiey year till the time of piiborty, when it seems to start up of 
« audden. Thus, for instance, the embryo, which is an inch long in 
the first month, grows but one inch and a quarter in the second ; 
it then grows one and a half in the third ; two and a half in the 
fourth ; and in this manner it keeps increasing, till, in the last month 
of its continuance, it is actually found to grow four inches; and, in 
the whole, about eighteen inches long. But it is otherwise witli the 
child when bom : if we suppose it eighteen inches at that time, it 
grows, in the first year, six or seven inches; in the second year, it 
grows but four inches ; in the third year about three ; and so on, at 
the rate of about an inch and a half, or two inches, each year, till 
the time of puberty, when nature seems to make one great 
last efibrt, to complete her work, and unfold the whole animal 
machine. 

The growth of the mind in children seems to correspond with that 
of the body. The comparative progress of the understanding is 
greater in infants than in children of three or four years okL Jf we 
only reflect a moment on the amazing acquisitions that an infant 
makes in the first and second years of life, we thall have much cause 
for wonder. Being sent into a workl where every thing is new and 
unknown, the first months of life are spent in a kind of torpid 
amazement ; an attention distracted by the multiplicity of objects 
that press to be known. The first labour, therefore, of tlio little 
leamer is, to correct the illusions of the senses, to distinguish one 
<^ject from another, and to exert the memory, so as to know them 
again, in this manner a child of a year old has already made a 
thousand experiments; all which it has properly ranged, and dis- 
tinctly remembers. Light, heat, fire, sweets and bitters, sounds 
soft or terrible, are all distinguished at the end of a very few months. 
Beudes this, every person the child knows, every individual object 
it becomes fond of, its rattles or its bells, may be all considered us 
so many new lessons to the young mind, with which it has not be* 
come acquainted without repeated exertions of tlie understand ng. 
At this period of life, the knowledge of every individual object can- 
not be acquired, without the same efibrt wliich, when grown up, is 
employed upon the most abstract idea : every thing the child hears 
or sees, all the marks and characters of nature, are as much unknown, 
and require the same attention to attain, as if the reader were set to 
understand the characters of an Ethiopic manuscript ! and yet we 
see in how short a time the little student begins to understand them 
all, and to give evident marks of early industry. 

It is very amusing to pursue the young mind while employed .in 
its first attainments. At about a year old, the same necessitieii that 
first engaged its faculties, increase as its acquaintance with nature 

* Bnflfon, vol. iv. p. 173. 
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ttilai^gfen. Its stndies, therefore, if I may use the jaxprasflion, are'no' 
way relaxed; for having experienced what gmre pleasure atone 
time it desires a repetition of it from the same object; andiBOifder 
to obtain this, that object must be pointed out: here, therefore^ a 
new necessity arises, which yery often neither its littte arts nor ini« 
portunities can remove ; so that the child is at last obliged to aet 
about naming the objects it desires to possess or avoid. In begin* 
ning to speak, which is usually about a year old, children find a 
thousand difficulties. It is not without repeated- trials that they 
come to pronounce any>Q.ne of the letters, nor without an effintof 
the memory that they can^k^tain them. For this reason,. we fre- 
quently see them attempting a sound which they had learned, but 
forgot : and when they have failed, I have often seen their attempt 
attended with apparent confusion. The letters soonest learned are 
those whicli are most easily formed ; thus A and B require an ob« 
vious disposition of the organs, and their pronunciation is conse- 
quently soon attained. Z and R, which require a more complicated 
position, are learned with greater difficulty. And this may, perhaps, 
be the reason why the children in some countries speak sooner than 
in' others ; for the letters mostly occurring in the language of one 
country being such as are of easy pronunciation, that language it 
of course more easily attained. In this manner the children of the 
■Italians are said to speak sooner than those of the Germans ; the 
language of the one being smooth and open ; that of the other 
crowded with consonants, and extremely guttural. 

But be this as it will, in all countries children are found able to 
express the greatest part of their wants by the time they arrive at 
two years old ; and from the moment the necessity of learning new 
words ceases, they relax their industry. It is then that the mind, 
like the body, seems every year to make slow advances ; and in 
order to spur up attention, many systems of education have been 
contrived. 

Almost every philosopher who has written on the education of 
children, has been willing to point out a method of his own, chiefly 
professing to advance the health and improve the intellects at the 
same time. These are usually found to begin with finding nothing 
right in the common practice, and by urging a total reformation. In 
consequence of this, nothing can be more wild or imaginary than 
their various systems of improvement. Some will have the children 
every day plunged in cold water, in order to strengthen their bodies; 
they will have them converse with the servants in nothing but the 
Latin language, in order to strengthen their minds ; every hour of the 
day must be appointed for its own studies, and the child must learn 
to make these very studies an amusement; till, about the age of ten 
or eleven, it becomes a prodigy of premature improvement. Quite 
opposite to this, we have others, whom the courtesy of mankind 
also calls philosophers ; and they will have the child learn nothing 
till the age often or eleven, at which the former has attained so 
much perfection : with them, the mind is to be kept empty, until 

/ 
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it luui a proper distinction of some metapliysical ideas about truth ; 
and the promising pupil is debarred the use of even his own faculties, 
leii.diegr should conduct him into prejudice and error. In this man- 
ner, laoie men, whom fashion has celebrated for profound and fine 
thinkers, have given their hazarded and untried conjectures upon one 
of the most important subjects in the world, and the most interesting 
to humanity. When men speculate at liberty upon innate ideas, or 
the abstracted distinctions between mil and power, they may be 
permitted to enjoy their systems at pleasure, as they arc harmless, 
although they may be wrong ; but when they allege, that children 
are to be every day plunged in cold water, and, whatever be 
their constitutions, indiscriminately inured to cold and moisture ; 
that they are to be kept wet in the feet, to prevent their catching 
coM ; and never to be corrected when young, for fear of breaking 
theoT spirits when old; these are such noxious errors, that all reason- 
able men should endeavour to oppose them. Many have been the 
children whom these opinions, begun in speculation, have injured 
or destroyed in practice ; and I have seen many a httle philoso- 
phical martyr, whom I wished, but was unable to relieve. 

If any system be therefore necessary, it is one that would serve 
to show a very plain point — that very little system is necessary. 
The natural and common course of education is in every respect 
the best : I mean that in which tlie child is permitted to play among 
its little equals, from whose similar instructions it often gains the 
most useful stores of knowledge. A child is not idle because it is 
playing about the fields, or pursuing a butterfly ; it is all this time 
storing its mind with objects, upon the nature, the proper- 
ties, and the relations of which future curiosity may specu- 
late. 

I have ever found it a vain task to try to make a child's learning 
its amusement ; nor do I see what good end it would answer were 
it actually attained. The child, as was said, ought to have its share 
of play, and it will be benefited thereby ; and for every reason also 
it ought to have its share of labour. The mind, by early labour, 
will be thus accustomed to fatigues and subordination ; and what- 
ever be the person's future employment in life, he will be better 
fitted to endure it : he will be thus enabled to support the drud- 
geries of office with content, or to fiH up the vacancies of life with 
variety. The child, therefore, should by times be put to its duty, 
and be taught to know, that the task is to be done, or the punish- 
ment to be endured. I do not object against alluring it to duty by 
reward ; but we well know, that the mind will be more strongly 
stimulated by pain ; and both may, upon some occasions, take their 
turn to operate. In this manner, a child, by playing with its equals 
abroad, and labouring witli them at school, will acquire more health 
and knowledge than by being bred up under the wing, of any spe- 
culative system maker; and will be thus qualified for a life of 
activity and obedience. It is true, indeed, that when educated in 
this manner, the boy may not be so seemingly sensible and forward 
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9B one fared ap imder solitaiy instruction ; mi^. perhaps, thit ear^ 
forwardness is more engaging than useful. It is weUJcBQwh^ that 
man J of those childi^n who hare beeo^such prodigies-.o([l-.iMMtiiiB 
before ten, hare not made an adequate progress to twenty* Jaidiookl 
seem, that they only began learning manly things before their time.; 
arid while others were busied in [Hcking up that knowledge adapted 
to their age and curiosity, these were forced upon subjects unsuited 
to th^r years ; and^ upon that account alone, appearing extraordi* 
nary. The stock of knowledge in both may be equal-;' bat 
with this difference, that each is yet to learn what the othar 
knows. 

But whatever may have been the acquisitions of children at ten 
or twelve, their greatest and most rapid progress is made wheit they 
arrive near the age of puberty. It is then that all the powen of 
nature seem at work in s(j*engtheniug the mind, and completing th^ 
body: the youth acquires courage, and the virgin modesty; the 
mind, with new sensations, assumes new powers ; it conceives with 
greater force, and remembers with greater tenacity. About- ttis 
time, therefore, which is various in different countries, more 
is learned in one year than in any two of the preceding; and on 
this age, in particular, the greatest weight of instruction ought to be 
thrown* 



CHAPTER XXVI. 

OF PUBERTY. 

It has been often said, that the season of youth is the season of 
pleasures ; but this can only be true in savage countries, where but 
little preparation Ls made for the perfection of human nature, and 
where the mind has but a very small part in the enjoyment* It is 
otherwise in those places where nature is carried to the highest pitch 
of refinement, in which this season of the greatest sensual delight, is 
wisely made subservient to the succeeding and more rational one of 
manhood. Youth, with us, is but a scene of preparation ; a drama, 
upon the right conduct of which ail future happiness is to depend. 
The youth who follows his appetites, too soon seizes the cup, before 
it has received its best ingredients; and, by anticipating his plea^ 
sures, robs the remaining parts of life of their share ; so that his 
eagerness only produces a manhood of imbecility, and an age of 
pain. 

The time of puberty is different in various countries, and always 
more late in men than in women. In the warm countries of India, 
the women are marriageable at nine or ten, and the men at twelve 
or thirteen. It is. also different in cities where the inliabitants lead a 
more soft luxurious life, from the country where they work harder, 
and fare less delicately. Its symptoms are seldom alike in different 
persons; but it is usually known by a swelling of the breasts in one 
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MV, and « maghuem of the Toiee in tbe other. At tlttiMMOD,ako^ 
the- women seem to acquire new beauty^ while the men loie aB that 
delieateL^- effeminacy of eicontenance which they had whfen 

All conntriesy in proportion at they are civilixed or barbarous 
improve, or degrade the nuptial satisfaction. In thoee misetable 
legiom^ where strength makes the only law, the stronger sex exerU 
its power, and becomes the tyrant over the weaker : while the inha* 
bitant of Negroland is indolently taking his pleasore in the fieUs» 
bis wife is obliged to till the grounds that serr^ for their mntnal 
support. It is thus in all barbarous countries, where the men throw 
all the laborious duties of life upon the women; and, regardless of 
bea^y, put the softer sex to those employments that must efieetnally 
des^y it. 

. But in countries that are half barbarous, particularly wherever 
Hahometanism prevails, the men run into the very opposite extreme. 
Equally brutal with the former, they exert their tyranny over the 
weaker sex, and consider that half of the human creation as anenHy 
made to be subservient to the depraved desires of the other. The 
chief, and indeed the only aim of an Astatic, is to be possessed of 
many women ; and to be able to furnish a seraglio is the only teor 
dency of his ambition. As the savage is totally regardless of 
beauty, he, on the contrary, prizes it too highly ; he excludes the 
person who is possessed of such personal attractions from any share 
m the duties or employments of life ; and, as if willing to engross 
all beauty to himself, increases the number of his captives in pro- 
portion to the progress of his fortune. In this manner, he vainly 
expects to augment his satisfactions, by seeking from many that 
happiness which he ought to look for in the society of (xie alone. 
He lives a gloomy tyrant, amidst wretches of his own making; be 
ftels none of those endearmmits which spring from afiecticm, none 
of those delicacies which arise from knowledge. ' His mistresses, 
being shut out from the world, and totally ignonintof all that passea 
there, have no arts to entertain his mipd, or calm his anxieties; the 
dhy passes with them in sullen silence, or languid repoae; appetite 
can liimish but few opportunities of varying the scene; and all that 
iSdIa beyond it must be irksome expectation. 
; From this avarice of women, if I may be allowed to expresa it so, 
•baa proceeded that jealousy and suspicion which ever attends the 
miser : hence those low and barbarous methods of keeping the women 
of those countries guarded, and of making and procnring eunuchs to 
attend them. These unhappy creatures are of two kinds, the white 
and the black. The white are generally made in the country where 
they reside, being but partly deprived of the marks of virility ; the 
black are generally brought from the interior parts of Africa, and 
are made entirely bare. These are chiefly chostti tor their deform^ 
ity : the thicker the Iip8> the flatter the nose, and the more black 
the teeth, the more valuable the eunuch ; so that the vile jealousy of 
-mankhfifl here inverts the order of nature, and the poor wretdh finds 
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himself valued in proportion to his deficiencies. In Italy, where this 
.barbarous custom is still retained^ and eunuchs are made in order, to 
unproye the voice, the laws are severely ^aimed against suchjH^acCioe; 
so that being entirely prohibited, none but the pooresi<fyD|d most 
abandoned of the people still secretly practise it upon their children. 
Of those served in this manner, not one in ten is found to become a 
singer; but such is the luxurious folly of the times^ that the aacce« 
of one amply compensates for the failure of the rest. It is very diffi- 
cult to account for the alterations which castration makes in the rcicOf 
and the other parts of the body. The eunuch is shaped differently 
from others. His legs are of an equal thickness above and below; 
his knees weak ; his shoulders narrow ; and his beard thin and downy. 
In this manner his person is rendered more deformed ; but his d^veB, 
as I am told, still continue the same ; and actually, in Asia, some of 
them are found to have their seraglios as well as their masters. Eren 
in our country we have an instance of a very fine woman's being 
married to one of them, whose appearance was the most unpromis- 
ing ; and what is more extraordinary still, I am told that this coupb 
continue perfectly happy in each other's society. 

The mere necessities of life seem the only aim of the savage ; the 
sensual pleasures are the only study of the semi-barbarian ; but the 
refinement of sensuality, by reason, is the boast of real politenesi. 
Among the merely barbarous nations, such as the natives of Mada- 
gascar, or the inhabitants of Congo, nothing is desired so ardently 
as to prostitute their wives or daughters to strangers, for the moat 
trifling advantages ; they will account it a dishonour not to be among 
the foremost who are thus received into favour : on the other hand, 
the Mahometan keeps his wife faithful, by confining her person ; and 
would instantly put her to death if he but suspected her. chastity. 
With the politer inhabitants of Europe both these barbarous ex- 
tremes are avoided ; the woman's person is left free, and no con- 
straint is imposed but upon her aitections. The passion of love, 
whicli may be considered as the nice conduct of ruder desire, is only 
known arid practised in this part of the world ; so that what other 
nations guard as their right, the more delicate European is contented 
to ask as a favour. In this manner, the concurrence of mutual appe- 
tite contributes to increase mutual salil^faction ; and the power on 
one side of refusing, makes every blessing more grateful when 
obtained by the other. In barbarous countries, woman is considered 
mprely as an useful slave ; in such as are somewhat more refined, she 
is regarded as a desirable toy ; in countries entirely polished, she 
enjoys juster privileges — the wife being considered as an useful 
friend, and an agreeable mistress. Her mind is still more prized 
than her person; and without, the improvement of both, she can 
never expect to become truly agreeable ; for her good sense alone 
can. preserve what she has gained by her beauty. 

Female beauty, as was said, is always seen to improve about the 
age of puberty ; but if we should attempt to define in what this 
]}eauty consists^ or what constitutes its perfection, we sliould find 
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nothing more difficult to determine. Every country has its peculiar 
way of thinking in this respect ; and even the same country thinks 
difocntly at different timet. The ancients had a very different 
taste Am what prevails at present. The eye- brows joining in the 
middle was considered as a very peculiar grace by Tibullus, in the 
enumeration of the charms of his mistress. Narrow foreheads were 
ai^Hoved of, and scarcely any of the Roman ladies that are cele- 
brated for their other perfections, but are also praised for the red- 
ness of their hair. The nose also of the Grecian Venus was such 
as would appear' at present an actual deformity ; as it fell in a 
straight line from the forehead, without the smallest sinking 
between the eyes, without which we never see a face at pre- 
sent. 

Among the moderns, every country seems to have peculiar ideas 
of beauty.* The Persians admire large eye-brows, joining in the 
noddle; the edges and comers of the eyes are tinctured with black, 
and the size of the head is increased by a great variety of bandages, 
ibnned into a turban. In some parts of India, black teeth and white 
hair are desired with ardour ; and one of the principal employments 
.4>f the women of Thibet, is to redden the teeth with herbs, and to 
make their hair white by a certain preparation. The passion for 
coloured teeth obtains also in China and Japan ; where, to complete 
their idea of beauty, the object of desire must have little eyes, nearly 
closed, feet extremely small, and a waist far from being shapely. 
There are some nations of the American Indians that flatten the 
heads of their children, %y keeping them, while young, squeezed 
between two boards, so as to make the visage much larger than it 
would naturally be. Others flatten the head at top ; and others still, 
make it as round as they possibly can. The inhabitants along the 
western coasts of Africa have a very extraordinary taste for beauty. 
A flat nose, thick lips, and a jet-black complexion, are there tlio 
most indulgent gifts of nature. Such, indeed, they are all in some 
degree found to possess. However, they take care by art to increase 
these natural deformities, as they should seem to us; and they have 
many additional methods of rendering their persons still more fright- 
fully pleasing. The whole body and visage is often scarred with a 
variety of monstrous figures, which is not dun^ without great pain, 
aiid repeated incision ; and even sometimes parts of the body are 
cut away. But it would be endless to remark the various arts which 
caprice, or custom, has efhployed to distort and disfigure the body, 
in order to render it more pleasing ; in fact, every nation, hqw 
barbarous soever, seems unsatisfied with the human figure as nature 
has lefl it, and has its peculiar arts of heightening beauty. Painting, 
powdering, cutting, boring the nose and ears, lengthening the one 
and depressing the other, are arts practised in many countries, and 
in some degree admired in all. These arts might have been at first 
introduced to hide epidemic deformities ; custom, by degrees, recon- 

* Buffon. 
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dlortbem to the view, till, from looking upon 
4he eye at length b^ns to gaze with i^eakire 
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CHAPTER XXVli. 

I 

or THE AGE OF MANHOOD .♦ 

The honmi] body attains to its full height during the age of pu- 
berty , or at least a short time after. Some young people are found 
to cease growing at fourteen or fifteen, others iMHitinue their growth 
till two or three-and-twenty. During this period they are all of a 
slender make ; their thighs and legs small, and the muscular partft 
are yet unfilled. But by degrees the fleshy fibres augment: the 
muscles swell, and assume their figure ; the limbs become ^propor- 
.tioned, and rounder ; and before the age of thirty, the body, m roen^ 
has acquired the most perfect symmetry. In women, the body 
arrives at perfection -much sooner, as they arrive at the age of matd^ 
rity DKHre early ; the muscles, and all the other parts being weakcv, 
less compact and solid, than those of man; the^ require less time in 
coming to perfection ; and, as they are less in size, that size is sooner 
completed. Hence ' the persons of women are found to be 
as complete; at twenty, as those of men are found to be at 
thirty. 

The body of a weD -shaped man ought to be square; the moselea 
should be expressed with boldness^ and the lines of tlie face strongly 
marked. In the woman, all the limbs should be rounder, the lines 
seller^ and the features more delicate. Strength and majesty belong 
to the man, grace and softness are the peculiar embellishments of 
the other sex. In both, every part of their foriii declares their 
sovereignty over other creatures. Man supports his body erect ; 
his attitude is that of command ; and his face, which is turned towards 
the heavens, displays the dignity of his station. The image of his 
soul is painted in his visage, and the excellence of his nature pene- 
trates through the material form in which it is enclosed. His ma- 
jestic port, his sedate and resolute step, announce the nobleness of 
his rank. He touches the earth only with his extremity; and be- 
holds it as if at a disdainful distance. His arms are not given him, 
as to other creatures, for pillars of support; nor does he lose, by 
rendering them callous against the ground, that delicacy of touch 
which furnishes him with so many of his enjoyments. His hands 
are made for very difierent purposes — to second every intention of 
his will, and to perfect the gifts of nature. 

When the soul is at rest, all the features of the visage seem settled 

♦ This chapter is translated from M. Buffon, whose description is very 
excellent. Whatever I have added, is marked by inverted commas, 
*' thus." And in whatever trifling points I have differed, the notes will 
serve to show. 
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in a state of profoand tranquilitj. Their proportion, their union, 
mod their harmony sceem to mark the sweet serenity of the mindy 
and gtve a true information of what passes within. But when the 
•oal iitexcitedy the human Tisage becomes a living picture; where 
the passions are expressed with as much delicacy as energy, where 
every motion is designed by some correspondent feature, where 
every impresnon anticipates the will, and betrays those hidden 
agitations that he would often wish to conceal. 

It is particuh&rly in the eyes that the passions are painted, and in 
wfaieh we may most readily discover their beginning. The eye 
eeems to belong to the soul more than any other organ ; it seems to 
fNUticipate of all its emotions, as well the most soil and tender, as the 
nost tumultuous and forceful. It not only receives, but transmits 
them by sympathy : the observing eye of one catches the se- 
cnt fire from another, and the passion thus oflen becomes ge- 
neraL 

Such persons as are short-sighted labour under a particular dis- 
advantage in this respect They are, in a manner, entirely cut off 
from the language of the eyes ; and this gives an air of stupidity to 
Uie fiice, which oflen produces very unfavourable prepossessions. 
However intelligent we find such persons to be, we can scarcely be 
brought back from our first prejudice, and often continue in the fint 
erroneous opinion. In this manner we are too much induced to 
judge of men by their phynognomy; and having, perhaps, at first 
cai]^i up our judgments prematurely, they mechanically influence 
oi all our lives after. This extends even to the very colour, or the 
cot of people's clothes ; and we should, for this reason, be careful 
even in such trifling particulars, since they go to make up a part of 
the total judgment which those we converse with may form to our 
advantage. 

The vivacity, or the languid motion of the eyes, gives the strongest 
marks to physiognomy ; and their colour contributes still more to 
enforce the expression. The different colours of the eye are, the 
dark hasel, the light hazel, the green, the blue, and grey, the whitish 
grey, ** and also the red.'' These difierent colours arise from tiio 
different colours of the little muscles that serve to contract the pupil : 
** and they are very oflen found to change colour with disorder and 
with age." 

The most ordinary colours are the hazel and the blue, and very 
oflen both these colours are found in the eyes of the same person. 
Those eyes which are called black are only of the dark hazel, which 
may be easily seen upon closer inspection ; however, those eyes are 
reckoned the most beautiful where the shade is the deepest ; and 
either in these, or the blue eyes, the fire which gives its finest expres« 
sion to the eye, is more distinguishable in^proportion to the darkness 
of the tint. For this reason, the black eyes, as they are called, have 
the greatest vivacity ; but probably the blue have the most powerful 
effect in beauty, as they reflect a greater variety of lights, being 
composed of more various colours. 
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This variety which is found in the colour of the eyes, is peculiar" 
to man, and one or two other kinds of animals ; but, in general, the 
colourin any one individual is the same in all the rest. The eyes of 
oxen are brown; those of sheep of a water colour; those of goats 
are grey: "and it may also be in general remarked, that the eyes 
of most white animals are red ; thus the rabbit, the ferret, and, even 
in the human race, the white Moor, all have their eyes of a red colour." 

Although the eye, when put into motion, seems to be drawn on 
one side, yet it only moves round its centre ; by which its coloured 
parts move nearer or farther from the angle of the eye-lids ; or is 
elevated or depressed. The distance between the eyes is less in man 
than in any other animal ; and in some of them it is so great, that it 
is impossible that they should ever view the same object with both 
eyes at once, unless it be very far off. " This, however, in them, is 
rather an advantage than an inconvenience ; as they are thus able 
to watch round them, and guard against the dangers of their preca- 
rious situation." 

Next to the eyes, the features which most give a character to the 
face, are the eye- brows; which being, in some measure, more appa- 
rent than the other features ; are most readily distinguished at a dis- 
tance. ^^ Le Brun, in giving a painter directions with regard to the 
mssions, places the principal expression of the face in the eye-brows. 
From their elevation and depression, most of the furious passions are 
cliaracterized ; and such as have this feature extremely moveable, 
are usually known to have an expressive face. By means of these 
we can imitate all the other passions, as they are raised and depressed 
at command ; the rest of the features are generally fixed, or, when 
put into motion, they do not obey the will : the mouth and eyes in 
an actor, for instance, may, by being violently distorted, give a 
very different expression from what he would intend ; but the eye- 
brows can scarcely be exerted improperly ; their being raised, de- 
notes all those passions which pride or pleasure inspire; and their 
depression marks those which are the effects of contemplation and 
pain ; and such who have this feature, therefore, most at command, 
are often found to excel as actors." 

The eye-lashes have an effect in giving expression to the eye, 
particularly when long and close ; they soften its glances, and im- 
prove its sweetness. Man and apes are the only animals that have 
eye- lashes both upon the upper and lower lids; all other animals 
want them on the ild below. 

The eye-lids serve to guard the ball of the eye, and to furnish it 
with a proper moisture. The upper lid rises and falls ; the lower 
has scarce any motion ; and although their being moved depends on 
the will, yet it often happens that the will is unable to keep them 
open, when sleep or fatigue oppresses the mind. In birds and am- 
phibious quadrupeds the lower lid alone has motion ; fishes and in- 
sects have no eye lids whatever. 

The forehead makes a large part of tlie face, and a part which 
chiefly CDUtributes to its beauty. It ought to be justly proportioned ; 
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neither too round noi' too flat ; neither too narrow nor too low ; and 
the hair should come thick upon its extremities. It is known to 
erery body how much the hair tends to improve the face ; and how 
much the being bald serves to take away from beauty. The highest 
part of the head is that which becomes bald the soonest, as well 
as that part which lies immediately above the temples* The hair 
under the temples^ and at the back of the head, is very seldom 
known to fail, *^ and women are much less apt to become bald than 
men. M. Buffon seems to think they never become bald at all ; 
but we have too many instances of the countrary among us, not to 
contradict very easily the assertion. Of all parts or appendages of 
the body, the hair is that which is found most different in difibrent 
climates ; and oflen not only contributes to mark the country, but 
also the disposition of the man. It is, in general, thickest where 
the constitution is strongest ; and more glossy and beautiful where 
the health is most permanent. The ancients held the hair to be a 
sort of excrement, produced like the snails; the part next the root 
pushing out that immediately contiguous. . But the moderns have 
found that every hair may be truly said to live, to receive nutri- 
ment, to fill and distend itself like the other parts of the body. The 
roots, they observe, do not turn grey sooner than the extremities, 
but the whole hair changes colour at once ; and we have many 
instances of persons who have grown grey in one night's time.* 
Each hair, if viewed with a microscope, is found to consist of &ve or. 
six lesser ones, all wrapped up in one common covering ; it appears 
knotted, like some sorts of grass, and sends forth branches at the 
joints. It is bulbous at the root, by which it imbibes its mosture 
from the body, and it is split at the points ; so that a single hair, at 
its end, resembles a brush. Whatever be the size or the shape of 
the pore through which the hair issues, it accommodates itself to the 
same ; being either thick, as they are large ; small, as they are less ; 
round, triangular, and variously formed as the pores happen to be 
various. The hair takes its colour from the juices flowing through 
it; and it is found that this colour differs in different tribes and races 
of people. The Americans and the Asiatics have their hair black, 
thick, straight, and shining. The inhabitants of the torrid climates 
of Africa have it black, short, and woolley. The people of Scan- 
dinavia have it red, long, and curled ; and those of our own, and 
the neighbouring countries, are found with hair of various colours. 
However, it is supposed by many, that every man resembles in his 
disposition the inhabitants of those countries whom he resembles in 
the colour and the nature of his hair ; so that the black are said, 
like the Asiatics, to be grave and acute ; the red, like the Gothic 
nations, to be choleric and bold. However this may be, the lengtli 
and the strength of the hair is a general mark of a good constitution ; 
and as that hair which is strongest is most commonly curled, so curled 

* M. Bufifon says that the hair begins to grow grey at the points, but tb« 
fact is otherwise. 
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hair is generally regarded among: us as a beauty. The Oreefi8». 
however, had a very different idea of beauty in this respect ; and^ 
seem to have taken one of their peculiar national distinctions from, 
the length and the straightness of the hair. 

The nose is- the most prominent feature in the face ; but, as it hae 
scarcely any motion, and that only in the strongest passions, it rather 
adds to the beauty than to- the expression of the countenance. 
^ Howerer, P am told by the skilful in this branch of knowledge^ 
that wide nostrils add a great deal to the bold and resolute air of the 
countenance ; and where they are narrow, though it may constitute 
beauty, it seldom^ improves expression/' Theibrm of the nose, and^ 
its advanced position, are- peculiar to tlie human visage alone^ 
Otlier animals, for the most part, have nostrils, with a partition be^ 
tween them, but none of them have an elevated nose. Apes them- 
selves have scarcely any thing else of this feature but the nostrils ; 
the rest of the feature lying flat upon the visage, and scarcely higher 
than^ the cheek-bones. ** Among all the tribes of savage men al80» 
the nose is- very flat; and I have seen a Tartar who had 
scarcely any thing else but two holes through which to breathe.^' 

The mouth and lips, next to the* eyes^ are found to have the 
greatest expression. The passions have great power over this part 
of the face ; and the mouth marks its different degrees by its difier- 
ent forms. The organ of speech still more animates this part, and 
gives it more life than any other- feature in the countenance. The 
ruby colour of the lips, and the white enamel of the teeth, give it 
such a superiority over every other feature, that it seems to raake- 
the principal object of our regard. In fact, the whole attention is 
fixed upon tlie lips of the speaker : however rapid his discourse, 
however various the subject, tlie mouth takes correspondent situa- 
tions; and deaf men have been often found to see the force of those 
reasonings wliich they could not hear, understanding every word as- 
it was spoken. 

" The under jaw in man possesses a great variety of motions, while 
tlie upper has been thought, by many, to be quite immoveable.* 
Howev-er, that it moves in man, a very easy experiment will suffice- 
to convince us. IHwe keep the head fixed, with any thing between 
our teeth, the edge of a table fur instance, and then open our mouths, 
we shall find that both jaAvs recede from it at the same time; the 
upper jaw rises, the lower fall^^ and the tabic remains untouched 
between them. The upper jaw has motion as well as the under ; 
and, what is remarkable, it has its proper muscles behind the head, 
for thus raising and depressing it. Whenever, therefore, we eat, 
both jaws move at the same time, though very unequally ; for the- 
whole head moving with the upper jaw, of which it makes a part, its 
motions are thus less observable." It the human embryo, the under- 

* M. Buflfon is of this opinion. He says, that the upper jaw is immove- 
able in all animals. However,- the parrot is an obvious exception ; and8<»* 
16 man himself, as shown above. 
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jaw is very much advanced before the upper. " Id the adult, it 
hangs a good deal more backward : and those whose upper and 
mder row of teeth are e(]ualijr prominent, and strike directly against 
each other, are what the painters call underhung ; and they consider 
this as a great defect in beauty.* The under jaw in a Chinese face 
falls greatly more backward than with us ; and I am told, the dif- 
ierence is half an inch, when the mouth is shut naturally.*' In in- 
stances of the most violent passion, the under jaw has>ollen an 
inroluntary quivering motion; and oflen, also, a stHtc of languor 
■ produces another, which is that of yawning. ** Every one knows 
liow very sympathetic this kind of languid motion is ; and that for 
^me person to yawn, is sufficient to set all the rest of the company a 
'yanmiDg. A ridiculous instance of tliis was commonly practiseii 
tipon the famous M'Laurin, one of the -professors at JEdinbiirgh* 
He was very subject to have his jaw dislocated ; so that when he 
•opened his mouth wider than ordinary, or when he yawned, he could 
not shut it again. In the midst of his harangues, therefore, if any of 
his pupils began to be tired of his lecture, he had only to gape, or 
TawD, and the professor instantly caught the sympathetic aflectbn ; 
so that he thus continued to stand speechless, with his mouth wide 
open, till his servant, from the next -room, wis^led jin .to set his 

jaw against 

When the mind reflects with regret upon ^some good unattained or 

lost, it feels an internal emotion, which acting upon the diaphragm^ 
and that upon the lungs, produces a sigh ; this, when the mind is 
strongly afiected, is repeated ; sorrow succeeds these first emotiona, 
and tears are 'oflen seen to follow : sobbing is the sigh still more 
invigorated ; and lamentation or crying proceeds from the continu- 
ance of the plaintive tone of the voice, which seems to implore pity. 
"** There is yet a silent agony, in which the mind appears to disdain 
all external help, and broods over its distresses with gloomy reserve. 
This is the most dangerous state of mind : accidents or friendship 
may lessen the louder kinds of grief; but all remedies for this must 
i>e had from within ; and there, despair tooolWn findsthe most deadly 
lenemy." 

Laughter is a sound of the voice, interrupted and pursued for some 
•continuance. The muscles of the belly, and the diaphragm, are 
employed in -its slightest exertions ; but those of the nbs are strongly 
•Agitated in the louder; and the head sometimes istlrrown backward, 
in order to raise them with greater ease. The smile is often an 
indication of kindness and good-will : it is also often used as a mark 
of contempt and ridicule. 

Blushing proceeds from dilferent passions, being produced by 
shame, anger, pride, and joy. Paleness is often also the effect of 
anger, and almost every attendant on fright and fear. These alter- 

♦ M. BuffoD says, that both jaws, in a perfect face, should be on a level ; 
but this is denied by the best painttTii. 

t This was afterwards discovered to have been a mistake. 
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ations in the colour of the countenance are entirely inTokmtary ; all 
the other expressions of the passions are, in some small degree, 
under controul ; but blushing and paleness betray our secret pur- 
posesy and we might as well attempt to stop them, as the circulatioD 
of the bloody by which they are caused. 

The whole head, as well as the features of the face, takes peculiar 
attitudes from its passions ; it bends forward, to express humility, 
shame, or sorrow ; it is turned to one side in languor or in pity ; k 
IS thrown with the chin forward in arrogance and pride ; erect in 
self-conceit and obstinacy; it is thrown backwards in astoniahmenl; 
and combines its motions to the one side and the other^ to expreis 
contempt, ridicule, anger, and resentment. " Pa:inters, whose study 
leads to the contemplation of external forms, are much more adequate 
judges of these than any naturalist can be; and it is with these ft 
general remark, that no one passion is regularly expressed on diU 
feteni countenances in thenune manner — ^hat grief often sits upon the 
face like joy; and pride assumes the air of passion. ]t would be 
Tain, therefore, in words, to express their general effect, since they 
are often as rarious as the countenances they sit upon ; and in making 
this distinction nicely, lies air the skill of the physiognomist. In 
being able to distinguish what part of the face is marked by nature, 
and what by the mind ; what part has been originally formed, and 
"what is made by habit, constitutes this science, upon which the an- 
cients so much valued themselves, and which we at present so little 
regard. Some, however, of the most acute men among us have 
paid great attention to this art ; and, by long practice, have been 
able to give some character of every person whose face they exa* 
mined. Montaigne is well known to have disliked those men who 
shut one eye in looking upon any object; and Fielding asserts, that 
he never knew a person with a steady glavering smile, but he 
found him a rogue. However, most of these observations, tending 
to a discovery of the mind by the face, are merely capricious; and 
nature has kindly hid our hearts from each other, to keep us in good 
humour with our fellow-creatures." 

The parts of the head which give the least expression to the face, 
are the ears ; and they are generally found hidden under the hair. 
These, which are immoveable, and make so small an appearance in 
man, are very distinguishing features in quadrupeds. They serve 
in them as the principal marks of the passions ; the ears discover their 
joys or their terrors, with tolerable precision ; and denote all their 
internal agitations. The smallest ears in men are said to be the 
most beautiful ; but the largest are found to be the best for hearing. 
There are some savage nations who bore their ears, and so draw that 
part down, that the tips of the ears are seen to rest upon their 
shoulders. 

The strange variety in the different customs of men, appears still 
more extravagant in their manner of wearing their beards. Some, 
and among others the Turks, cut the hair off their heads, and let their 
beards grow. The Europeans, on the contrary, shave their beards, 
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and wen their hair. The Negroes thave their heads in fSgures at 
one time, in stars at another, in the manner of friars ; and still more 
oonmonly, in alternate stripes; and their little boys are shaved in 
the same manner. The Talapoins, of Siam, shave the heads and 
the eye-brows of such children as arc committed to their care. Every 
nation seems to have entertained different prejudices, at different 
times, in favour of one part or another of the beard. Some have 
admired the hair upon the cheeks on each side, as we see with some 
low-bred men among ourselves, who want to be fine.' Some like the 
hair lower down ; some choose it curled ; and others like it straight^ 
** Some have it cut into a peak ; and others shave all but the whis- 
ker. This particular part of tlie beard was highly prized among the 
Spaniards; till of late, a man without whiskers was considered as 
unfit for company, and where nature had denied them, art took care 
to supply the deficiency. We are told of a Spanish general, who, 
mh&i he borrowed a large some of money from the Venetians, pawn- 
ed Us whiskers, which he afterwards took proper care to release. 
Kingson assures us, that a considerable part of the religion of the 
Tartars consists in the management of their whiskers; and that they 
waged a long and bloody war with the Persians, declaring them 
infidds, merely because they would not give their whiskers the ortho^ 
dox cot. The kings of Persia carried the care of their beards to a 
ridiculous excess, when they chose to wear them matted with goU 
thread ; and even the kings of France, of the first races, had them 
knotted and buttoned with gold. But of all nations, the Americans 
take the greatest pains in cutting their hair, and plucking their 
beards. The under part of the beard, and all but the whiskers, they 
take care to pluck up by the roots, so that many have supposed them 
to Save no hair naturally growing on that part ; and even Linnseos 
has fallen into that mistake. Their hair is also cut into bands ; and 
no small care employed in adjusting the whisker. In fact, we have 
a very wrong idea of savage finery, and are apt to suppose that, like 
the beasts of the forest, they rise, and are dressed with a shake : but 
the reverse is true : for no birth-night beauty takes more time or 
pains in the adorning her person, than they. I remember, when tlie 
Cherokee kings were over here, that I have waited for three hours 
during the tmie tliey were dressing. They never would venture to 
make their appearance till they had gone through the tedious cere- 
monies of the toilet; they had their boxes of oil and ochre, their fat, 
and their perfumes, like the most effeminate beau, and generally 
took up four hours in dressing, before they considered themselves as 
fit to be seen. We must not, therefore, consider a delicacy in point 
of dreas as a mark of refinement, since savages are much more diffi* 
cult in this particular than the most fashionable or tawdry European. 
The more barbarous the people, tlie fonder of finery. In Europe, 
the lustre of jewels, and the splendour of the most brilliant colours, 
are generally given up to women, or to the weakest part of the 
other sex, who are willing to be contemptibly fine ; but in Asia, 
these trifling fineries are eageriy sought after by every condition of 
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men, and, as the proverb has it, we find therichefrt jewek in JEMoj^b 
<ear. The passion for glittering ornaments is still stronger among 
the absolute barbarians, who ^en exchange their whole stock of 
provisions, and whatever else thesr happen to be possessed of, with 
oar seamen, for a glass bead or a lookmg-glass.'* 

Although fashions have arisen in different countries from fancy 
and caprice, these, when they become general, deserve examination. 
Mankind have always considered it as a matter of moment, and 
and they will ever continue desirous of drawing the attention of each 
other, by such ornaments as mark the riches, the power, or the 
courage of the wearer. The value of those shining stones which have 
at all times been considered as precious ornaments, is entirely founded 
-upon their scarceness or their brilliancy. It is the same likewise 
with respect to those shining metals, the weight of which is so little 
• regarded, when spread over our clothes. These ornaments are rather 
•deng^ed to draw the attention of others, than to add to any enjoy- 
ments of our own; and few there are that these ornaments will not 
servo to dazzle, and who can <roolly distinguish between the metal 
and the man. 

All things fare and brilliant will, therefore, ever continue to be 
fashionable, while men derive greater advantage from opulence than 
virtue; while the means of appearing considerable are more easily 
acquired, than the title to be considered. The first impression we 
^nerally make, arises from our dress ; and this varies, in confor- 
m ty to our indinations, and the manner in whidi we desire to b^ 
considered. The modest man, or he who would wish to be thought 
so, desires to show the simplicity of his mind, by the plainness of his 
dress; the vain man, on the contrary, takes a pleasure in displaying 
his superiority, ^' and is willing to incur the spectator's dislike, so he 
•does but excite his attention." 

Another point of view which men have in dressing, is to increase 
the size of their figure, and to take up more room in the world than 
nature seerns to have allotted them. We desire to swell out our 
clothes by the stiffness of art, and raise our heels, while we add to 
the largeness of onr heads. How bulky soever our dress may be, 
^)ur vanities are still more bulky. The largeness of the doctor's 
ivig arises from the same pride with the smallness of the beau's 
queue. Both want to have the size of their understanding measured 
by the size of their heads. 

There are some modes that seem to have a more reasonable 
origin, which is to hide or to lessen the defects of nature. To take 
men altogether, there are many more deformed and pLiin, than 
beautiful and shapely. The former, as being the most numerous, 
give law to fashion ; and their laws are generally such as are made 
in their own favour. The women begin to colour their cheeks with 
red, when the natural roses are faded ; and the younger are obliged 
to submit, though not compelled by the same necessity. In all parts 
of the world, this custom prevails more or less; and puwderipg and 
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fradmg die hair, though not so general, seems to hare arhen frood'at- 
nmiiar coDtrou], 

- Bui learing the draperies of the human picture, let us return ta 
the figure, unadorned by art. Man's head, whether considered 
externally or internally, is differently formed from that of all other 
animals, the monkey kind only excepted, in which there is a striking 
nmilUvide. There are some differences, however, which we dmll 
take .notice of in another place. The bodies of all quadruped ani« 
nak are covered with hair ; but the head of man seems the part 
most adorned, and that more abundantly than in any other ani- 
mal. 

There is a very great variety in the teeth of all animals : some- 
have them above and below ; others have them in the under jaw 
eniy ; in some they stand separate from each other ; while in some 
they are ocmtinued and united. The palate of some fishes is nothing 
else but a bony plate studded with points^ which perform the offices 
<^ teeth. All these substances, in every animal, derive their origin 
from the nerves ; the substance of the nerves hardens by being ex- 
posed to the air; and the nerves that terminate in the mouth being 
thus exposed, acquire a bony solidity. In this manner, the teeth 
and nails are formed in man ; and in this manner, also, the beak, tlie 
hoofs, the horns, and the talons of other animals, are found to be 
produced. 

Tlie neck supports the head, and unites it to the body. This- 
part ia much more considerable in the generality of quadrupeds than 
in man. But fishes, and other anhnals that want lungs similar to 
•urs, have no neck whatsoever. Birds, in general, have the neck 
longer than any other kind of animals : those of them which have 
thxi claws, have also short necks ; those, €>n the contrary, that have 
them loag, are found to have the neck in proportion. '^ In men^ 
there is a lump upon the wind- pipe, formed by the thyroid carti- 
lage, which is not to be seen in women : an Arabian fable says, that 
this is a part of the original apple, that has stuck in tlie man^a 
throat by the way, but that the woman swallowed her part of it 
down". 

The human breast is outwardly formed in a very diflerent manner 
from that of other animals. It is larger in proportion to the size of 
the body : and none but man, and such animals as make use of their 
fore-feet as hands, such as monkeys, bats, and squirrels, are found 
to have those bones called the clavicles, or, as we usually term them> 
liye collar-bones.* The breasts in women are larger than in man ; 
however, they seem formed in the same manner, and sometimes milk 
is found in the breasts of men, as well as in those of women. 
Among animals, there is a great variety in this part of the body. 
The teats of some, as in the ape and the elephant, are like those of 
neo, being but two, and placed on each side of the breast. The 

* M.Buifon says, that noiie but monkeys have tlu^m; but this is aa 
eversight. 
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teats of the bear amount to four. The «heep has but twoy plaoeS 
between the hinder legs. Other animals^ such as the bitch and the 
sow, have them all along the belly ; and, as they produce many 
young, they have a great many teats for their support. The forniy 
also of the teats varies in different animals ; and in the same animab 
at different ages. The bosom in females seems to unite all our ideas 
of beauty, where the outline is continually changing, and the grada- 
tions are soil and regular. 

** The graceful fail of the shoulders, both in man and wornaOy 
constitute no small part of beauty. In apes, though otherwise made 
like us, the shoulders are high, and drawn up on each side towards 
the ears. In man they fall by a gentle declivity ; and the more so, 
in proportion to the beauty of his form. In fact, being higfa- 
shouldered is not without reason considered as a deformity, for we 
find very sickly persons are always so ; and people, when dying, 
are ever seen with their shoulders drawn up in a surprising manner. 
The muscles that serve to raise the ribs, mostly rise near the 
shoulders ; and the higher we raise the shoulders, we the more eaailj 
raise the ribsi likewise. It happens, therefore, in the sid^ly and the 
dying, who do not breathe without labour, that to raise the ribs they 
are obliged to call in the assistance of the shoulders ; and thus their 
bodies assume, from habit, that form which they are so frequently 
obliged to assume. Women with child also are usually seen to be 
high-shouldered; for the weight of the inferior parts drawing down 
the ribs, they are obliged to use every effort to elevate them> and 
thus they raise the shoulders of course. During pregnancy, also^ 
the shape, not only of the shoulders, but also of the breast, and even 
the features of the face, are greatly altered ; for the whole upper 
fore-part of the body is covered with a broad thin skin, called 
the myoides, which being at that time drawn down, it also draws down 
with it the skin, and consequently the features of the face. By 
these means the visage takes a particular form ; the lower eye-lids, 
and the corners of the mouth, are drawn downwards ; so that the 
eyes are enlarged and the mouth lengthened ; and women in 
these circumstances are said, by the midwivcs, to be call mouth and 

The arms of men but very little resemble the fore-feet of qua- 
drupeds, and much less the wings of birds. The ape is the only 
animal that is possessed of hands and arms; but these are much 
more rudely fashioned, and witii less exact proportion than in men; 
*' the thumb not being so well opposed to the rest of the fingers, in 
their hands, as in ours/^ 

The form of the back is not much different in man from that of 
other quadruped animals, only that the reins are more muscular 
in him and stronger. The buttock, however, in man, is different 
from that of all other animals whatsoever. What goes by that name, 
in other creatures, is only the upper part ofthe thigh : man being the 
only animal that supports himself perfectly erect, the largeness of 
this part is owing to the peculiarity of his position. 
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Man's foet aho are different from those of all other animals, those 
OTeD of apes not excepted. The foot of the npe is rather a kind of 
awkward hand; its toes, or rather fingers, are long, and that of the 
middle longest of all. This foot also wants the heel, as in roan : the 
ade is narrower, and less adapted to maintain the equilibrium of thjQ 
bodjr in walking, dancing, or running. 

. The nails are less in man than in any other animal. If they were 
much longer than the extremities of the fingers, they would rathef 
be prejudicial than serviceable, and obstruct the management of the 
hand. Such savages as let them grow long, make use of them in 
flaying animals, in tearing tlieir fiesh, and such like purposes ; how- 
ever, though their nails are considerably larger than ours, they are 
by no means to be compared to the hoofs or the claws of other 
animals. ** They may sometimes be seen longer, indeed, than the 
claws of any animal whatsoever ; as we learn that the nails of some 
€{ the learned men in China are longer than their fingers. But these 
want that solidity which might give force to their exertions ; and 
coald never, in a state of nature, have served them for annoyance 
or defence." 

There is little known exactly with regard to the proportion of the 
hunan figure; and the beauty of the best statues is better conceived 
by observing than by measuring them. The statues of antiquity, 
which were at first. copied after the human form, are now become 
tiie models of it ; nor is there one man found whose person ap- 
proaches to those inimitable performances, that have thus, in one 
i^re, united the perfections of many. It is sufficient to say, that, 
from being at first models, they are now become originals ; and are 
used to correct the deviations in that form from whence they were 
taken. I will not, however, pretend to give the proportions of the 
haman body as taken from these, there being nothmg more arbi- 
trary, and which good painters themselves so much contemn. Some, 
for instance, who have studied ailer these, divide the body into ten 
limes the length of the face, and others into eight. Some pretend 
to tell us, that there is a similitude of proportion in difierent parts 
of the body. Thus, that tiie hand is the length of the face; the 
thumb the length of the nose ; the space between the eyes is the 
breadth of an eye ; that the breadth of the thigh, at thickest, is 
doable that of the thickest part of the leg, and treble the smallest ; 
that the arms extended, are as long as the figure is high ; that the 
legs and thiglis are half the length of the figure. All this, however, 
is extremely arbitrary : and the excellence of a shape, or the beauty 
of a statue, results from the attitude and position of the whole, rather 
than any established measurements, begun without experience, and 
adopted by caprice. In general, it may be remarked, that the 
proportions alter in every nge, and are obviously different in the 
two sexes. In women, the shoulders are narrower, and the neck 
proportionably longer than in men. The hips also are considerably 
larger, and the thighs much shorter than in men. These propor- 
tions, however, vary greatly at different ages. In infancy, the 

VOL. I. — ^No. X. Ee 
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upper parts of the body are much larger than tlie lower; the legs, 
and thighs do not constitute any thing like half the h^^ of thcr 
whole figure: in proportion as the child increases in age, the inferior 
parts are found to lengthen ; so that the body is not equally divided 
until it hns acquired its full growth. 

The size of men varies considerably. Men are said to be tall 
who are from five feet eight inches to six feet high. The middle 
stature is from five feel five to five feet eight ; and those are said to 
be of small stature who fall under these measures. ^^ However, it 
ought to be remarked, that ^e same person is always taller when he 
rises in the morning, than upon going to bed at night ; and some- 
times there is an inch of difference, and I have seen more. Few 
persons are sensible of this remarkable variation ; and I am told, it 
was first perceived in England by a recruiting officer. He often 
found that those men whom he had inlisted for soldiers, and answered 
to the appointed standard at one time, fell short of it when they 
came to be measured before the colonel, at the head-quarters. This 
diminution in their size, proceeded from the different times of the 
day, and the difierent states of the body, when they happened to be 
measured. If, ajs was said, they were measured in the morning, 
after the night's refreshment, they were found to be commonly half 
an inch, and very often a whole inch taller than if measured after 
the fatigues of the day : if they were measured when fresh, in the 
country, and before a long fatiguing march to the regiment, thev 
Were found to be an incli taller than when they arrived at their 
journey's end. All this is now well known among those who recruit 
for the army ; and the reason of this difference of stature is obvious. 
Between all the joints of the back-bone, which is composed of several 
pieces, there is a glutinous liquor deposited, which serves, like oil in 
a machine, to give the parts an easy play upon each other. This 
lubricating liquor, or synovia, as the anatomists call it, is poured in 
during the season of repose, and is consumed by exercise and em- 
plo3'ment ; so that in a body after hard labour there is scarce any 
of it remaining, but all the joints grow stiff, and their motion becomes 
hard and painful. It is from hence, therefore, that the body 
diminishes in stature. For this moisture being drained away from 
between the numerous joints of the back-bone, they he closer upon 
each other, and their whole strength is thus very sensibly 
diminished ; but sleep, by restoring the fluid, again swells the spaces 
between the joints, and the whole is extended to its former dimen- 
sions. 

" As the human body is thus often found to differ from itself in 
size, so it is found to differ in its weight also ; and the same person, 
without any apparent cause, is found to be heavier at one time than 
another. If, after having eaten a hearty dinner, or having drank 
hard, the person should find himself thus heavier, it would appear no 
way extraordinary ; but the fact is, the body is very often found 
heavier some haul's after eating a hearty meal, than immediately 
suoce*^ing it. If, for instance, a person, fatigued by a hard day's 



.kdbour, should eat a plentiful supper, and then get hinisolf Aveighed 
upon going to bed ; aflcr sleeping soundly, if he is again weighed, 
be will find himself considerably heavier than before ; and this dif- 
ference is oflen found to amount to a pound, or sometimes to a pound 
and a half. From whence this adventitious weight is derived is ii9t 
easy to conceive; the body during the whole night appears rather 
plentifully perspiring tlian imbibing any fluid, ratlier losing than 
gaining moisture : however, we have no reason to doubt, but that 
r«iUier by the lungs, or perhaps by a peculiar set of pores, it is a{l 
.this time inhaling a quantity of fluid, which thus increases the 
.weight of the whole body, upon being weighed the next mom- 
ing."* 

Although the human body is externally more delicate than any of 

• Ihe quadruped kind, it is, notwithstanding, extremely muscular; 
. ai|d, perhaps, for its size, stronger than that of any other aninn^. 

If we should ofier to compare the strength of the lion with. that 9f 
man, we sliould consider that the claws of this animal give us.a 
ikfee idea of its power ; we ascribe to its force what is only the 
effect of its arms. Those which man has received from nature aj;e 
Botofiensive; happy had art never furnished him- with anymore 

I terrible than those which arm the paws of the lion !. 

But there is another mannerf of comparing the strength of maii 

vwith that of other animals ; namely, by the weights which either 
can carry. We are assured that the porters of Constantinople carry 
burdens of nine hundred pounds weight. M. Desaguliers tells us of 

;* man, who, by distributing weights in such a manner as that evoQr 
part of his body bore its share, was thus able to raise a weight. pf 
two thousand pounds. A horse, which is about seven times our 
bulk, would be thus able to raise a weight of fourteen thousand 
pouods, if its strength were in the same proportion. { ** But t6e 
truth is, a horse will not carry upon its back above a weight of two 
or three hundred pounds; while a man, of confessedly inferior 
strength, is thus able to support two thousand. Whence comes this 
seeming superiority ? The answer is obvious. Because the load 
upon man's shoulders is placed to the greatest advantage, while 
upon the horse's back it is placed at the greatest disadvantage. Let 
us suppose, for a moment, the man standing as upright as possible, 
under the great load above mentioned. It is obvious that all the 
bones of his body may be compared to a pillar supporting a building, 
.and that his muscles have scarce any share in this dangerous duty. 
However, they are not entirely inactive; as man, let him stand 
ever so upright, will liave some bending in the difierent parts of 

* From this experiment also, the learned may gather upon what a weak 
foundation the whole doctrine of the Sanctorian perspiration is built ; 

• but this disqaisition more properly belongs to medicine than natural 
hiiitory. 

t M. Buffon calls it a better manner, but this is not the case. 

X M. Buffon carries this subject no farther ; and thus for, without cjl- 
planation, it is erroikbous. 
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hb body. The muscles, therefore, give the bones some assiatanoey 
and that with the greatest pdssibie advai^tage. In this manner, a 
Jnan has been found to support two thousand weight, but may be 
capable of supporting a still greater. The manner in which this is 
done, is by strapping the load round the shoulders of the person who 
IS to bear it, by a machine something like that by which milk-vesaehi 
or water-buckets are carried. The load being thus placed on a 
scaffold, on each side, contrived for that purpose, and the man 
standing erect in the midst, all parts of the scaffold, except that 
where the man stands, are made to sink ; and thus the man main- 
taining his position, the load, whatever it is, becomes suspended^ 
and the column of his bones may be fairly said to support it. If» 
however, he should but ever so little give way, he must inevitably 
drop, and no power of his can raise the weights again. Bui the 
ease is very different with regard to a loud upon a horse. The 
column of the bones there lies a different way ; and a weight of 6ve 
liundred pounds, as I am told, would break the back of the strongest 
horse that could be found. The great force of a horse and other 
quadrupeds, is exerted when the load is in such a position as that 
the -column of the bones can be properly applied ; which is length- 
"wise. When, therefor, we are to estimate the comparative strenglh 
of a horse, we ai« hot to try what he can carry, but what he can 
draw ; and, in this case, his amazing superiority over man is easHy 
discefned ; for one horse can draw a load that ten men cannot move. 
And, in some cases, it happens that a drad horse draws the better 
for being somewhat loaded ; for, as the peasants say, the load upon 
the back keeps him the belter to the ground." 

There is still another way of estimating humnn strength, by the 
perseverance and agility of our motions. JMen who are exercised 
m running, outstrip horses, or at least hold their speed for a longer 
continuance. In a journey, also, a man will walk down a horse; 
and after they have both continued to proceed for several days, the 
horse will be quite tired, and the man will be fresher than in the 
beginning. The king's messengers of Ispahan, who are runners by 
profession, go thirty-six leagues in fourteen hours. Travellers 
assure us that the Hottentots outstrip lions in the chase ; and that 
the savages who hunt the elk pursue with such speed, that they at 
last tire down and take it. We are told many very surprising 
things of the great swiftness of the savages, and ofthelongjoumejs 
they undertake, on foot, through the most craggy mountains, where 
there are no paths to direct, nor houses to entertain them. Thej 
are said to perform a journey of twelve hundred leagues in less than 
six weeks. '* But, notwithstanding what travellers report of this 
matter, I have been assured, from many of our officers and soldiers, 
who compared their own swiftness with that of the native Americans, 
during the last war, that although the savages held out, and, as the 
phrase is, had better bottoms, yet, for a spurt, the Englishmen were 
more nimble and speedy.^' 

Nevertheless^ in general, civilized man is ignorant of liis own 
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powen; Im it ignorant-how much h? loiet by eflbkninacy, and what 
ariglit be acquired by habit and exercise. Here and there, indeed, 
men are found among us of extraordinary strength ; but that strength, 
for want of opportunity, is seldom called into exertion. Among the 
ancients it was a quality of much greater use than at present ; as in 
'war the same man that had strength sufficient to carry the heaviest 
m r mour , had strength sufficient also to strike the most fatal blow. In 
this case, his strength was at once his protection and his power. We 
ought not to be surprised, therefore, when we heai^ of one roan 
tenrible to an army, and irresistible in his career, as we find some 
generals refNresented in ancient history. But we may be very cer* 
tain that this prowess was exaggerated by flattery, and exalted by 
terror. An age of ignorance is ever an age of wonder* At such 
tnuety mankind, having no just ideas of the human powers, are willing 
mher to represent what they wish than what they know ; and exak 
hnman strength to fill up the whole sphere of their limited conr 
oepiions. Great strength is an accidental thing ; two or three in a 
eo untr y may possess it, and these may have a claim to heroism. But 
y/fbrnt may lead us to doubt of the veracity of these accounts is, that 
the heroes of antiquity are represented as the soas of heroes ; their 
soMudng strength is delivered down from father to son ; and this we 
know to be contrary to the course of nature. Strength is not 
hereditary, although titles are : and I am very much induced to 
believe, timt this great tribe of heroes, who are all represented as the 
descendants of heroes, are moro obliged to their titles than to their 
ilrength for their characters. With regard to the shining characters 
m Homer, they are all represented as princes, and as the sons of 
princes ; while we are told of scarcely any share of prowess in^the 
meaner men of the array, who are only brought into the-field for 
these to protect or to slaughter. But nothing can be more unlikely, 
than that those men who were bred in the luxury of courts, should 
be strong, while the whole body of the people, who received a 
plainer and simpler education, should be comparatively weak, 
nothing can be more contrary to the general laws of nature, than 
thai all the sons of heroes should thas inherit not only the kingdoms, 
but the strength of their forefathers ; and we may conclude, that 
they owe the greatest share of their imputed strength rather to the 
dignity of their stations than the force of their arms, and, like all 
fortunate princes, their flatterers happened to be believed. In later 
ages, indeed, we have some accounts of amazing strength, which we 
can have no reason to doubt of. But in these, nature is found to 
pursue her ordinary course, and we find their strength accidental. 
We find these strong men among the lowest of the people, and 
gradually rising into notice, as this superiority had more opportunity 
of being seen. Of this number was the Roman tribune, who went 
by the name of the second Achilles; who, with his own hand, is said 
to have killed, at different times, three hundred of the enemy; and, 
when treacherously set upon by twenty-five of his own countrymen, 
although then past his sixtietli year, killed fourteen of them before 
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lie was d&in. Of th» number was Milo, who, when he stood ap- 
right, could not be forced out of his place. Pliny also tells us of one 
Athanatus, who walked across the stage at Rome, loaded with a 
breast-plate weighing fire hundred pounds, and buskins of the same 
weight. But of all the prodigies of strength, of whom we hare any 
accounts in Roman history, Maximin the emperor is to be reckoiMii 
the foremost* Whatever we are told relative to him is well attested ; 
his character was too exalted not to be thoroughly known ; and thai 
Tery strength for which he was celebrated, at last procured lum no 
less a reward than the empire of the world. Maximin was above 
•nine feet in height, and the best proportioned man in the whole 
empire. He was by birth a Thracian ; and, from being a simple 
iherdsman, rose, through the gradations of office, until he came to he 
emperor of Rome. The first opportunity he had of exerting his 
stiength, was in the presence of all the citizens in the theatre, wheie 
he overthrew twelve of the strongest men in wrestling, and outstrip 
two of the fleetest horses in running, all in one day. He coold diaw 
a chariot loaden, that two strong horses could not move; he could 
break a horse's jaw with a blow of his fist, and its thig^ wilha 
'luck. In war, he was always foremost and invincible : happy bmi 
it been for him and his subjects, if, from being formidable to his 
enemies, he had not become still more so to his subjects: he 
reigned, for some time, with all the world his enemy; ail mankind 
wishing him dead, yet none daring to strike the blow. As if fortune 
had resolved, that through life he should continue unconquerabk, 
he was killed at last by his own soldiers, while he was sleeping. 
We have many other instances, in later ages, of very great strength, 
and not fewer of amazing swiftness ; but these merely corporeal 
perfections are now considered as of small advantage, either in war 
or in peace. The invention of gunpowder has> in some measure, 
levelled all force to one standard, and has wrought a total change in 
martial education through all parts of the world. In peace, also, 
the invention of new machines every day, and the application of the 
strength of the lower animals to the purposes of life, have rendered 
human strength less valuable. The boast of corporeal force is, 
therefore, consigned to savage nations, where, those arts not being 
introduced, it may still be needful ; but in more polite countries, 
few will be proud of that strength which other animals can be taught 
to exert to as useful purposes as they. 

^'Ifwe compare the largeness and thickness of our muscles with 
those of any other animal, we shall find, that in this respect we have 
the advantage ; and if strength or swiftness depended upon the 
quantity of muscular flesh alone, I believe that in this respect we 
should be more active and powerful than any other. But thi^ is not 
the case ; a great deal more than the size of the muscles goes to 
constitute activity or force ; and it is not he who has the thickest legs 
that can make the best use of them. Those, therefore, who have 
written elaborate treatises on muscular force, and have estimated 
the strength of animab by the thickness of their muscles, have been 
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employed to very Uttle purpose. It » in general obferved» thai thin 
ima raw-boned men are always stronger and more powerful than 
such as are seemingly more muscular ; as, in tiie former, all the 
parts have better room for their exertions/' 

Women want much of the strength of men ; and in some coud« 
nies the stronger sex have availed themselves of this superiority in 
emelly ilnd tyrannically enslaving those who were made with equal 
pretelisiens to a share in all the advantages life can bestow. Savage 
nations oblige their women to a life of continual labour ; upon them 
rest all the dnidgeries of domestic duty ; while the husband, in« 
dblently reclined m his hammock, is first served from the fruits of 
her industry. From this negligent situation he is seldom roused, 
exeept by the calls of appetite, when it is necessary, either by fishing 
6r bunting, to make a variety in hk entertainments. A savage has 
no idea of taking pleasure in exercise ; he is surprised to see an 
European walk forward for his amusement, and then return back 
again. Ab for his part, he could be contented to remain for ever in 
the same situation, perfectly satisfied with sensual pleasures and 
undisturbed repose. The women of those countries are the greateal 
slayes upon earth ;^ sensible of their weakess, and unable to resist, 
they are obliged to sufier those hardships which are naturally inflicted 
by such as have been taught that nothing but corporeal force ought 
to give pre-eminence. It is not, therefore, till after some degree of 
refinement, that women are treated with lenity ; and not till the 
faigheBt degree of politeness, that they are permitted to share in all 
the privileges of man. The first impulse of savage nature is to con-> 
Ham their aJavery ; the next, of half barbarous nations, is to appro- 
priate their beauty ; and that of the perfectly polite, to engage their 
afivctions. In civilized countries, therefore, women have united the 
force of modesty to the power of their natural charms; and thus 
obtain that superiority over the mind, which they are unable to 
extort by their strength. 
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CHAPTER XXVIII. 

OF SLEEP AND HUNGER. 

As man I in all the privileges hd enjoys, and the powen he i» 
invested with, has a superiority over all other animals, so in his neces- 
sities he seems inferior to the meanest of them all. Nature has 
brought him into life with a greater variety of wants and infirmittet 
than the rest of her creatures, unarmed in the midst of enemies. 
The lion has natural arms, the bear natural clothing ; but man is 
destitute of all such advantages, and, from the superiority of his mind 
alone, he is to supply the deficiency. The number of his wants, 
however, were merely given in order to multiply the number of his 
enjoyments ; since the possibility of being deprived of any good, 
leaches him the value of its possession. Were man bom with those 
advantages which he learns to possess by industry, he would very 
probably enjoy them with a blunter relish ; it is by being naked, 
that he knows the value of a covering; it is by being exposed to the 
weather, that he learns the comforts of an habitation. Every want 
thns becomes a means of pleasure in the redressing ; and the animal 
that has most desires, may be said to be capable of the grates! 
variety of happiness. 

Beside the thousand imaginary wants peculiar to man, there are 
two which he has in common with all other animals, and which he 
•feels in a more necessary manner than they. These are the wants 
of sleep and hunger. Every animal that we are acquainted with, 
seems to endure the want of these with much less injury to health 
than man ; and some are most surprisingly patient in sustaining 
both. The little domestic animals that we keep about us, may oflen 
set a lesson of calm resignation, in supporting want and watchful* 
ness, to the boasted philosopher. They receive their pittance at 
uncertain intervals, and wait its coming with cheerful expectation. 
We have instances of the dog, and the cat, living in this manner 
without food for several days ; and yet still preserving their attach- 
ment to the tyrant that oppresses them, still ready to exert their 
little services for his amusement or defence. But the patience of 
these is nothing to what the animals of the forest endure. As these 
mostly live upon accidental carnage, so they are often known to 
remain without food for several weeks together. Nature, kindly 
solicitous for their support, has also contracted their stomachs, to suit 
them for their precarious way of living ; and kindly, while it abridges 
the banquet, lessens the necessity of providing for it. But the 
meaner tribes of animals are made still more capable of sustaining 
life without food, many of them remaining in a state of torpid in- 
difierence till their prey approaches, when they jump upon and seize 
it. In this manner, the snake, or the spider, continue for several 
months together to subsist upon a single meal; and some of the 
butterfly kinds live upon little or nothing. But it is very different 
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wHii man: his wants, daily make their importunate demands ; and it 
is known that he cannot continue to live many days without eatings 
drinking, andsleeping« 

Hunger is a much more powerful enemy to man than watchful- 
nessy and kills him much sooner. It may be considered as a disorder 
that food removes; and that would quickly be fatal, without its 
pn^r antidote. In fact, it is so terrible to man, that to avoid it he 
evm encounters certain death ; and, rather than endure its tortures^ 
cOBcbanges them for immediate destruction. However, by what I 
have been told, it is much more dreadful in its approaches than in 
its continuance ; and the pains of a famishing wretch decrease as his 
«tiength diminishes. In the beginning, the desire of food is dreadful 
indeed, as we know by experience ; for there are few who have not 
in some degree felt its approaches. But, afler the first or second 
day, its tortures become less terrible, and a total insensibility at 
lo^gtfa comes kindly in to the poor wretch's assistance. I have 
talked with the captain of a ship, who was one of six that endured 
it in its extremities; and who was the only person that had not lost 
bis senses when they received accidental relief. He assured roe, 
his pains at first were so great as to be oilen tempted to eat a pari 
of one of the men who died, and which the rest of his crew actually 
for some time lived upon : he said, that during the continuance of 
this paroxysm, he found his pains insupportable ; and was desirous, 
at <me time, of anticipating that death which he thought inevitable : 
but his pains, he said, gradually decreased after the sixth day, 
(for th^ had water in the ship, which kept them alive so long,) 
and then he was in a state rather of languor than desire; nor did he 
much wish for food, except when he saw others eating, and that 
for a while revived bis appetite, though with diminished importunity* 
The latt^ part of the time, when his health was almost destroyed, 
a thousand strange images rose upon his mind, and every one of bis 
senses began to bring him wrong information. The most fragrant 
perfumes appeared to him to have a fetid smell, and every thing he 
looked at took a greenish hue, and sometimes a yellow. When he 
^ was presented with food by the ship^s company that took him and 
his men up, four of whom died shortly after, he could not help look- 
ing upon it with loathing, instead of desire ; and it was not till 
after four days that his stomach was brought to its natural tone, 
when the violence of his appetite returned with a sort of canine 
eagerness. 

Thus dreadful are the efiects of hunger ; and yet, when we come 
to assign the cause that produces them, we find the subject involved 
in doubt and intricacy. This longing eagerness is, no doubt, given 
for a very obvious purpose ; that of replenishing the body,' wasted 
by fatigue and perspiration. Were not men stimulated by such 
a preanng monitor, they might be apt to pursue other amusements, 
with a perseverence beyond their power ; and forget the useful 
bom of refreshment, in those more tempting ones of pleasure. But 
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hunger makes a demaii(] that will not be refufled ; and, indeed, the 
generality of mankind seldom await the call. 

Hunger has been supposed by some to arise from the rubbing of 
the coats of the stomach against each other, without having any 
rntervening substance to prevent their painful attrition. Others have 
imagined that its juices, wanting the necessary supply, turn acrid, 
or, as some say, pungent ; and thus fret its internal coats, so as to 
produce a train of the most uneasy sensations. Boerhaave, who 
established his reputation in physic by uniting the conjectures of all 
those that preceded him, ascribes hunger to the united effects of both 
these causes ; and asserts, that the pungency of the gastric juices^ 
and the attrition of its coats against each other, cause those pains 
which nothing but food can remove. These juices continuing still 
to be separatad in the stomach, and every moment becoming more 
acrid, mix with the blood, and infect the circulation : the circulation 
bemg thus contaminated, becomes weaker, and more contracted; 
and the whole nervous frame sympatliising, an hectic fever, and 
liometimes madness, is produced.; in whicji state the faint wretch 
expires. In this manner, the man who dies by hunger may be said 
to be poisoned by the juices of his own body ; and is destroyed less 
by the want of nourishment, than by the vitiated qualities of that 
which he had already taken. 

However this may be, we have but few instances of men dying-, 
except at sea, of absolute hunger : the decline of those unhappy 
creatures who are destitute of food, at land, being more slew and 
tinperceived. These, from o(len being in need, and as often re- 
ceiving an accidental supply, pass their lives between surfeiting and 
repining ;' and their constitution is impaired by insensible degrees. 
Man is unfit for a state of precarious expectation. That share of 
provident precaution which incites him to lay up stores for a distant 
day, becomes his torment when totally unprovided against an im- 
mediate call. The lower race of animals, when satisfied for the 
instant moment, are perfectly happy ; but it is otherwise with man; 
his mind anticipates distress, and feels the pangs of want even before 
it arrests him. Thus the mind being continually harassed by the 
situation, it at length influences the constitution, and unfits it for all 
its functions. Some cruel disorder, but no way like hunger, seizes 
the unhappy sufl[*erer; so that almost all those men who have thus 
long lived by chance, and whose every day may be considered as an 
happy escape from famine, are known at last to die, in reality, of a 
disorder caused by hanger; but which, in the common language, is 
often called a broken heart. Some of these I have known myself, 
when very little able to relieve them ; and I have been told, by a 
very active and worthy magistrate, that the number of such as die 
in London for want, is much greater than one would imagine. — I 
think he talked of two thousand in a year. 

But how numerous soever those who die of hunger may be, many 
times greater, on the other hand, are the number o^ those who die 
by repletion. It is not the province of the present page to speculate. 
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with the physician, upon the danger of surfeiU ; or with the moralist, 
upon the nauseousness of gluttony ; it will only be proper to ob- 
•enre, that as nothing is so prejudicial to health as hunger by con- 
straiqt, so nothing is more beneficial to the constitution than volun- 
tary abstinence. It was not without reason that religion eiyoined 
this doty ; since it answered the double purpose of restoring the 
health oppressed by luxury, and diminished the consumption of 
provisions ; so that a part might come to the poor. It should be the 
business of the legislature, therefore, to enforce this divine precept ; 
and thus, by restraining one part of mankind in the use of their 
saperfluities, to consult for the benefit of those who want the neces- 
saries of life. The injunctions for abstinence are strict over the 
whole Continent, and were rigorously observed, even among our- 
selves, for a loDg time after the Reformation. Queen Elizabeth, by 
giving her commands upon this head the air of a political injunctioQ, 
lessened in a great measure, and^ in my opinion very unwisely, the 
jeligious force of the obligation. She enjoined that her subjects 
should fast from flesh on Fridays and Saturdays; but at the same 
time declared, that this was not commanded from motives of religion, 
as if there were any differences in meats, but merely to favour the 
consumption of fish, and thus to multiply the number of mariners ; 
and also to spare the stock of sheep, which might be more beneficial 
in another way. In this manner the injunction defeated its own 
force ; and this most salutary law became no longer binding, when 
-it was supposed to come purely from man. How far it may be 
enjoined in the Scriptures, i will not take upon me to say ; but this 
Biay be asserted, that if the utmost benefit to the individual, and the 
most extensive advantage to society, serve to mark any institution 
pm of Heaven, this of abstinence may be reckoned among the fore- 
most. 

Were we to give a history of the various benefits that have arisen 
fropn this command, and how conducive it has been to long life, the 
instances would fatigue with their multiplicity. It is surprising to 
what a great age the primitive Christians of the Elast, who retired 
from persecution in tliedeseits of Arabia, continued to live in a|ithe 
bloom of health, and yet all the rigours of abstemious discipline* 
Their common allowance, as we are told, for four-and-twenty hours, 
was twelve ounces of bread, and nothing but wa^er. On this siniple 
jbeverage, St. Anthony is said to have lived an hundred and five 
years; James the hermit, an hundred and four; Arsenius, tgtor to 
the emperor Arcadius, an hundred and twenty ; St. Epiphanius, an 
hundred and fifteen ; Simeon, an hundred and twelve ; and Rom- 
bald, an hundred and twenty. In this manner did these holy tem- 
perate men live to an extreme old age, kept cheerful by strong hopes, 
and healthful by moderate labour. 

Abstinence which is thus voluntary, may be much more easily 
supported than constrained hunger. Man is said to live without 
food for seven days ; which is the usual limit assigned him ; and, 
perhaps, in a state of constraint this is the longest time be can 
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survire the want of it. But in cases of Toluntary ftbstiiieiice» of 
sickness, or sleeping, he has been known to live much longer. 

In the records of the Tower, there is an account of a Scotohlm^l9 
imprisoned for felony, who, for the space of six weeks, took not the 
least sustenance, being exactly watched during the whole time ; and 
for this he received the kihg^s pardon. 

When the American Indians Aindertake kmg journeys, and wiiaiiy 
consequently, a stock of provisions sufficient to support them thfi 
whole way would be more than they could carry, in onler to obriafe 
this inconvenience, instead of carrying the necessary quantity, they 
contrive a method of palliating their hunger, by swallowing pilti 
made of calcined shells and tobacco. These pills take away < all 
appetite, by producing a temporary disorder in the stomach ; and, 
no doubt, the frequent repetition of this wretched expedient most 
at last be fatal. By these means, however, they continue sefveral 
days without eating, cheerfully bearing such extremes of fatigue 
and watching, as would quickly destroy men bred up in a greater 
state of delicacy. For those arts by which we learn to obviate 
'Our necessities, do not fail to unfit us for their accidental en- 
counter. 

Upon the whole, therefore, man is less able to support hunger 
than any other animal ; and he is not better qualified to support a 
state of watchfulness. Indeed, sleep seems much more necessary 
to him than to any other creature ; as, when awake, he may be said 
to exhaust a greater proportion of the nervous fluid, and, conse- 
quently, to stand in need of an adequate supply. Other animals, 
when most awake, are but little removed from a state of slumber; 
their feeble faculties, imprisoned in matter, and rather exerted by 
impulse than deliberation, require sleep rather as a cessation from 
motion than from thinking. But it is otherwise with man : his ideas, 
fatigued with their various excursions, demand a cessation, not less 
than the body, from toil ; and he is the only creature that seems to 
require sleep from double motives ; not less for the refreshment of 
the mental, than of the bodily frame. 

There are some <lower animals, indeed, that seem to spend the 
greatest part of their lives in sleep; but, properly speaking, the 
sleep of such may be considered as a kind of death, and their waking, 
a resurrection. Flies and insects are said to be asleep, at a time 
that all the vital motions have ceased ; without respiration, without 
any circulation of their juices, if cut in pieces they do not awake, 
nor does any fluid ooze out at the wound. These may be considered 
rather as congealed than as sleeping animals ; and their rest during 
winter, rather as a cessation from life than a necessary refreshment. 
But in the higher races of animals, whose blood is not thus congealed 
and thawed by heat, these all bear the want of sleep much better 
than man; and some of them continue a long time without seeming 
to take any refreshment from it whatsoever. 

But man is more feeble : he requires its due i-etum ; and if it fails 
to pay the accustomed visit, his whole frame is in a short time thrown 
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becomes ({tiioker and iMider ; and his nuBdi abridged of its shimber* 
mg yisioiis, begins to adopt waking dreams. A thousand strange 
phantoms arise, whidicbme and go without his will : these, which 
are'transient.iffthe beginning, at last take firm possession of the 
nrind, which yields to their dominion, and, afW a long struggle, 
nmsmto confirmed madness. In that* horrid state, the mind may be 
^considered as a city without walls, open to every insult, and paying 
-honiage to every invader : every idea that then starts with any 
force becomes a reality; and the reason, over-iatigued with its 
Ibnner importunities, makes no head against the tyrannical invasion, 
but submits to it from mere imbecility. 

But it is happy for mankind that this state of inquietude is seldom 
driven to an extreme, and that there are medicines which seldom 
lyi to give relief. However, man finds it more difficult than any 
other animal to procure sleep ; and some are obliged to court its 
ap|iroaches for several hours together, before they incline to rest. It 
is m vain that all light is excluded, that all sounds are removed, that 
warmth and soilness conspire to invite it; the restless and busy 
mind still retains its former activity ; and reason, that wishes to lay 
-down the reins, in spite of herself is obliged to maintain them. In 
this disagreeable state, the mind passes fron^ thought to thought, 
willing to lose the distinctness of perception, by increasing the mul- 
titude of the images. At last, when the approaches of sleep are near, 
every object of the imagination begins to mix with that next it ; their 
XNJtIines become in a manner rounder; a part of their distinctions 
fade away ; and sleep, that ensues, fashions out a dream from the 
remainder. 

If then it should be asked from what cause this state of repose 
proceeds, or in what manner sleep thus binds us for several hours 
together, I must fairly confess my ignorance, although it is easy to 
tell what philosophers say upon the subject. Sleep, says one of 
them,^' consists in a scarcity of spirits, by which the orifices or pores 
of the nerves in the brain, through which the spirits used to flow 
into the nerves, being no longer kept open by the frequency of the 
spirits, shut of themselves ; thus the nerves, wanting a new supply 
of spirits, become lax, and unfit to convey any im[Nression to the 
brain. All this, however, is explaining a very great obscurity by 
aomewhat more obscure : leaving, therefore, those spirits to open 
and shut the entrances to the brain, let us be cou tented with 
simply enumerating the efiects of sleep upon the human consti- 
tution. 

In sleep, the whole nervous frame is relaxed, while the heart and 
the lungs seem more forcibly exerted. This fuller circulation pro- 
duces also a swelling of •the muscles, as they always find who sleep 
with ligatures on any part of their body. This increased circulation 
also may be considered as a kind of exercise, which is continued 

* Robault. 
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through the frame; and by this the perspiration becomes mom 
cqNOus, although the appetite for food is entirely taken away. Too 
much sleep dulls the apprehension, weakens the memory, and anfite 
the body for labour. On the contrary, sleep too much abridged 
emaciates the frame, produces melancholy, and consumes the ood- 
fltitution. It requires some care, therefore, to regulate the quantity 
of sleep, and just to take as much as will completely restore nature, 
without oppressing it. The poor, as Otway says, sleep little ; forced^ 
by their situation, to lengthen out their labocir to their necessities, 
they have but a short interval for this pleasing refreshment ; and I 
have ever been of opinion, that bodily labour demands a len 
quantity of sleep than mental. Labourers and artisan»are getierallj 
satisfied with about seven hours; but I have known some scholars 
who usually slept nine, and perceived, their faculties no way impaired 
by over-sleeping. 

The famous Philip Barretiere, who was considered as a prodigy 
of learning at the age of fourteen, was known to sleep regularly 
twelve hours in the twenty-four ; the extreme activity of his mind 
when awake in some measure calling for an adequate alternation of 
repose : and 1 am apt to think, that when students stint themselves 
in this particular, they lessen the waking powers of the imagination, 
and weaken its most strenuous exertions. Animals that seldom 
think, as was said, can very easily dispense with sleep; and of men, 
such as think least, will very probably be satisfied with the smallest 
share. A life of study, it is well known, unfits the body for receiv- 
ing this gentle refreshment ; the approaches of sleep are driven off 
by thinking ; when, therefore, it comes at last, we should not be too 
ready to interrupt its continuance. 

Sleep is, indeed, to^ some a very agreeable period of their exist- 
ence : and it has been a question in the schools, which was most 
happy, the man who was a beggar by night, and a king by day ; or 
he who was a beggar by day, and a king by night? it is given in 
favour of the nightly monarch by him who first started the question ; 
for the dream, says he, gives the full enjoyment of the dignity, without 
its attendant inconveniencies ; while, on the other hand, the king 
who supposes himself degraded, feels all the misery of his fallen 
fortune, without trying to find the comforts of his humble situation. 
Thus by day both states have their peculiar distresses ; but by night 
the exalted beggar is perfectly blessed, and the king completely 
miserable. All this, however, is rather fanciful than just : the 
pleasure dreams can give us, seldom reaches to our waking pitch of 
happiness; the mind often, in the midst of its highest visionary 
satisfactions, demands of itself, whether it does not owe them to a 
dream, and frequently awakes with the reply. 

But it is seldom, except in cases of the highest delight, or the most 
extreme uneasiness, that the mind has power thus to disengage itself 
from the dominion of fancy. In the ordinary course of its opera- 
tions, it submits to those numberless fantastic images that succeed 
each other: and which, like many of our waking thoughts, are 
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genenily forgotten. Of these, howeTer, if ahy,^ by their oddity, or 
their cootinuance^ aflect us strongly, they are then rememlNN^ ; 
and there have beoi smne who felt their impressions so strongly, a9 
to mistake them for realities, and to rank them among the past 
actions of their lives. 

There are others upon whom dreams seem to have a very d«f« 
ferent efiect ; and who, without seeming to remember their im« 
pTOisions the next morning, have yet shewn, bv their actions during 
sleep, that they were very powerfully impelled by their dominion; 
We'have numberless instances of such persons, who while asleep 
have performed many of the ordinary duties to which they have been 
aeenstomed when waking ; and, with a ridiculous industry, have 
completed by night what they failed doing by day. We are told, 
in the (jerman Ephemerides, of a young student, who being 
enjoined a severe exercise by his tutor, went to bed despairing ^ 
accomplishing it. The next morning awaking, to his great surprise 
he fowad the taak. fairly written out, and finished in his own hand- 
writii^. He was at first, as the account has it, induced to ascribe 
this strange production to the operation of an iufernal agent ; but 
his tutor, willing to examine the afl&ir to the bottom, set him another 
exercise, still more severe tlian the former, and took precautions to 
observe his conduct the whole night. The young gentleman, upon 
being so severely tasked, felt the same inquietude that he had done 
CD the former occasion ; went to bed gloomy and pensive, pondering 
on the next day's duty, and after some time fell asleep. But shortly 
ator, his tutor, who continued to observe him from a place that was 
concealed, was surprised to see him get up, and very deliberately 
go to the table ; where he took out pen, ink, and paper, drew him- 
arif a chair, and sat very methodically to thinking; it seems that 
his b«ng aisleep only served to strengthen the powers of his imagi- 
nation; for he very quickly and easily went tlirough the task 
assigned him, put his chair aside, and then returned to bed to take 
out the rest of his nap. What credit we are to give to this account, 
I will not pretend to determine; but this may be said, that the book 
from whence it is taken has some good marks of veracity ; for it is 
very learned and very dull, and is written in a country noted, if not 
for truth, at least for want of invention. 

The ridiculous history of Arlotto is well known, who has had a 
volume written, containing a narrative of the actions of his life, net 
one of which was performed while he was awake. He was an Italian 
Franciscan friar, extremely rigid in his manners, and remarkably 
devout and learned in his daily conversation. By night, howevo', 
and during his sleep, he played a very different character from what 
he did by day, and was oflen detect^ in very atrocious crimes. He 
was at one time detected in actually attempting a rape, and did not 
awake till the next morning, when he was surprised to find himself 
in the hands of justice. His brothers of the convent oflen watched 
him while he went very deliberately into the chapel, and there at- 
tempted to commit sacrilege. They sometimes permitted him to 
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oJBtfry the chalice and the vestmenU away into his ovn cfaambery and 
tho next morniog amused themselves lat the pooir man's consteraatioo 
for what he had done. But of all his sleeping transgressions, that 
was the most ridiculous in which he was called to pray for the soul of 
a person departed. Arlotto, after having devoutly performed his 
duty, retired to a chamber which was shewn him to rest ; but there 
he had no sooner fallen asleep, than he began to reflect that the 
dead body had got a riug upon one of the fingers, which might be 
useful to him : 'accordingly, with a pious resolution of stealing it, 
he went down/undressed as he was, intaa^rmn full of women, and« 
with great composure, endeavoured to saiie the ring. The conse- 
quence was, that he was taken before the in<]uisition for witdicreft; 
and the poor creature had like to have been condemned, till his 
peculiar character accidentally came to be known : however, he 
was ordered to remain for the rest of his life in, his own convent, and 
upon no account whatsoever to stir abroad. 

What are we to say of such actions as these, or how account for 
this operation of the mind in dreaming ? It should seem, that the 
imagination by day^ as well as by night, 19 always employed ; and 
that often, against our wills, it intrudes where it is least commanded 
or desired. While awake, and in health, this busy principle cannot 
much delude us : it may build castles in the air, and raise a thousand 
phantoms before us, but we have every one of the senses alive to 
bear testimony to its falsehood. Our eyes shew us that the prospect 
is not present ; our hearing and our touch depose against its reahty ; 
and our taste and smelling are equally vigilent in detecting the 
impostor. Reason, therefore, at once gives judgment upon the 
cause; and the vagrant intruder, imagination, is imprisoned, or 
banished from the mind. But in sleep it is otherwise : having, as 
much as possible, put our senses from their duty, having closed the 
eyes from seeing, and the ears, taste, and smelling, from their peculiar 
functions, and having diminished even the touch itself, by all the 
arts of softness, the imagination is then lefl to riot at large, and to 
leave the understanding without an opposer. Every incursive idea 
then becomes a reality; and the mind, not having one power that 
can prove the illusion, takes them for truths. As, in madness, the 
senses, from struggling with the imagination, are at length forced 
to submit, so in sleep they seem for a while soothed into the like 
submission : the smallest violence exerted upon any one of them, 
however, rouses all the rest in their mutual defence ; and the 
imagination, that had for a while told its thousand falsehoods, is 
totally driven away, or only permitted to pass under the custody 
of such as are every moment ready to detect its imposition. 
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CHAPTER XXliC 

OF SEEING.* 

'' Hayiag nieDtioiiad the senses as correcting the errors of the 
1— giantiODy and as forcing it, in some measure, to bring us just 
inlbiiiiationy it will naturally follow that we should examine the 
oatitte of those senses themselves ; we shall thus be enabled to see 
how far they also impose on us, and how far they contribute to cor« 
vect each other. Let it be observed, however, that in his we are 
neither giving a treatise of optics nor phonics, but a history of our 
own perceptions ; and to those we chiefly confine ourselves." 
. The eyes very soon begin to be formed in the humcui embryo, 
and in the chicken also. Of all the parts which the animal has 
double, the eyes are produced the soonest, and appear the most 
prominent. It is true, indeed, that in viviparous animals, and par- 
tieularly in man, they are not so large in proportion, at first, as in 
the oviparous kinds; nevertheless, they are more speedily developed, 
when they begin to appear, than any other parts of the body. It 
is the same with the organ of hearing : the little bones that compose 
the internal parts of the ear are entirely formed, before the other 
bones, though much larger, have acquired any part of their growth 
(Mr solidity. Hence it appears, that those parts of the body which 
are furnished with the greatest quantity of nerves, are the first in 
forming. Thus the brain, and the spinal marrow, are the first seen 
begun in the embryo ; and, in general, it may be said, that 
wherever the nerves go, or send their branches in great numbers, 
there the parts are soonest begun, and the most completely 
finished. 

If we examine the eyes of a child some hours, or even some days 
after its birth, it will be easily discerned that it, as yet, makes no 
use of them. The humours of the organ not having acquired a 
sufficient consistence, the rays of light strike but confusedly upon 
the retina, or expansion of the nervea at the back of the eye. It 
is not till about a month after they are born, tliat children fix them 
upon objects ; for, before that time, they turn them indiscrimi- 
nately every where, without appearing to be aflected by any. At 
aix or seven weeks old, they plainly discover a choice in the 
objects of their attention ; they fix their eyes upon the most bril- 
liant colours, and seem peculiarly desirous of turning them towards 
the light. Hitherto, however, they only seem to fortify the organ 
for seeing distinctly ; but they have still many illusions to correct. 

The first great error in vision is, that the . eye inverts every 
object ; and it in reality appears to the child, until the touch has 

* This chapter is taken from M. Buffon. I believe the reader will 
readily excuse any apology ; and, perhaps, may wish that I bad talcen this 
liberty much more frequently. What I add is marlced, as in a former 
instance with inverted commas. 
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served to undeceive it, turned upside down* A second error iir 
vision is, that every object appears double. The same object forms 
itself distinctly upon each eye; and is consequently seen twice. 
This error, also, can only be corrected by the touch ; and although^ 
in reality, every object we see appears inverted and doubled^ yet 
t&e judgment, and habit, have so oflen corrected the sense, that we- 
no longer submit to its imposition, but see every object in its just 
position, the very instant it appears. Were we, therefore, de-^ 
prived of feeling, our eyes would not only misrepresent the ntoa- 
tion, but also the number of all things round us. 

To convince us that we see objects i&YiBrted, we have only te- 
observe the manner in which images are represented, eomiog 
through a small hole in a darkened room. If such a small bole be 
made in a dark room, so that no light can come in but throogii it, 
all the objects without will be painted on the wall behind, but in an- 
inverted position, their heads downwards. For as all the rays 
which pass from^ the different parts of the object without, cannot 
enter die hole in the same extent which they had in leaving the- 
object, since, if so, they would require the aperture to be as large 
as the object ; and as each part, and every point of the object^ 
sends forth the image of itself on every side, and the rays, which 
form these images, pass from all points of the object as from so- 
many centres ; so such only can pass through the small aperture as 
come in opposite directions. Thus the little aperture becomes a 
centre for the entire object ; through which the rays from the upper 
parts, as well as from the lower parts of it, pass in converging 
directions; and, consequently, they must cross each other in tba 
central point, and thus paint the objects behind, upon the wall, in 
an inverted position »^ 

It is in like manner easy to conceive, that we see all objects 
double, whatever our present sensations may seem to tell us to the 
contrary. For,, to convince-us of this, we have only to compare the 
situation of any one object on shutting one eye, and then compare 
the same situation by shutting the other. If, for instance, we hold 
up a finger, and shut tlie right eye, we shall find it hide a certain 
part of the room ; if again we close the other eye, we shall find 
that part of the room visable, and the finger seeming to cover a 
part of the roon* that had been visible before. If we open both 
eyes, however, the patrt covered will appear to lie between the two 
extrenjes. But the truth is,, we see the object our finger had 
covered, one image of it to the right,, and the other to the left; 
but, from habit, suppose that we see but one image placed between, 
both, our sense of feeling having corrected the errors of sight. 
And thus also, if, instead of two eyes, we had two hundred, we 
should fancy the objects mereased in proportion, until one sense- 
had corrected the errors of another.. 

" The having two eyes might tliuff be said to be rather an incon* 
venience than a benefit, since one eye would answer the purposes o^ 
sight as well, and be less liable to illusion. But it is otherwise ;. 
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two eyes greatly contribute, if do! to distinct, at least to ^xtensiye 
vinon.* When an object is placed at a moderate distance, by the 
meaos of both eyes we see a larger share of it than we possibly 
could with one ; the right eye seeing a greater portion of its right 
.side, and the left eye of its correspondent side. Thus both eyef, 
in some measure, see round the object ; and it is this that gives it, 
in nature, that bold relievo, or swelling, with which they appear, 
and which no painting, how exquisite soever, can attain to. The 
painter must be contented with shading on a flat surface ; but the 
eyesy in observing nature^ do not behold the shading only, but a 
part of the figure also,, thfftt lies behind these very shadings, which 
gives it that swelling which painters so ardently desire, but can 
never fully imitate. 

** There is another defect, which either of the eyes, taken singly, 
would have, but which is corrected by having the organ double, la 
either eye there is a point which has no vision whatsoever ; so that 
if one of tliem only is employed in seeing, there is a part of the 
object to which it is always totally blind. This is that part of the 
optic nerve where its vein and artery run ; which being insensible, 
that point of the object that is painted th^e must continue unseen. 
To be convinced of this, we have only to try a very easy experi- 
flient. If we take three black patches, and stick them upon a white 
wall, about a foot distance from each oth^, each about as high as 
•the eye that is to observe them ; then retiring six or seven feet back, 
and shutting, one eye, by trying for some time we shall find, that 
idiile we distinctly behold the black ispots that are to the right and 
led, that which is in the middle remains totally unseea Or, in other 
words, when we bring that part of the eye where the optic artery 
runs, to fall upon the object, jt will then become invisible. This 
defect, however, in either eye, is always corrected by both, since the 
part of the object that is unseen by one, will be very distinctly per- 
ceived by the other.'' 

Beside the former defects, we can have no idea of distances from 
the sight, without the help of touch. Naturally, every object we see 
appears to be witUn our eyes ; and a child, who has as yet made but 
little use of the sense of feeling, must suppose that every thing it 
sees makes a part of itself Such objects are only seen more or less 
bulky as they approach or recede from its eyes ; so that a fly that is 
near will appear larger than an ox at a distance. It is experience 
alone that can rectify this mistake; and a long acquaintance with 
the real sice of every object, quickly assures us of the distance at 
which it is seen. The last man in a file of soldiers appears in reality 
mi^h less, perhaps ten times more diminutive, than the man next 
to us ; however, we do not perceive this diflerence, but continue to 
think him of equal stature ; for the numbers we have seen thus 
lessened by distance, and have found, by repeated experience, to 
be of the natural size when we come closer, instantly corrects the 

♦ Lcouardo da Vinci. 
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sense, and every object is perceived with nearly its natural propor* 
tion. But it b otherwise, if we obiserve objects in such situations as 
we have not had sufficient experience to correct the errors of theeje ; 
if, for instance, we look at men from the top of a high steeple, they 
in that case appear very much diminished, as we have not had a habit 
of correcting the sense in that position. 

Although a small degree of reflection will serve to convince us of 
the truth of these positions, it may not be amiss to strengthen them 
by an authority which cannot be disputed. Mr. Cheselden having 
couched a boy of thirteen for a cataract, who had hitherto been blind, 
and thus at once having restored him to sight, curiously mariced the 
progress of his mind upon that occasion. This youth, though he 
had been till then incapable of seeing, yet was not totally blind, bot 
could tell day from night, as persons in his situation always may. 
He could also, with a strong light, distinguish black from white, and 
either from the vivid colour of scarlet ; however, he saw nothing of 
the form of bodies, and, without a bright light, not even coloun 
themselves. He was, at first, couched only in one of his eyes ; and, 
when he saw for the first time, he was so far from judging of dis* 
tances, that he supposed his eyes touched every object that he saw, 
in the same manner as lus hands might be said to feel them. The 
objects that were most agreeable to him were such as were of plain 
surfaces and regular figures ; though he could as yet make no judg- 
ment whatever of their different forms, nor give a reason why one 
pleased him more than another. Although he could form some idea 
of colours during his state of blindness, yet that was not sufficient lo 
direct him at present ; and he could scarcely b^ persuaded that the 
colours he now saw were the same with those he had formerly con- 
ceived such erroneous ideas of. He delighted most in green ; but 
black objects, as if giving him an idea of his former blindness, he 
regarded with horror. He had, as was said, no idea of forms; and 
was unable to distinguish one object from another, though never so 
difierent. When those things were shewn him which he had been 
formerly familiarized to by his feeling, he beheld them with earnest* 
ness, in order to remember them a second time ; but, as he bad too 
many to recollect at once, he forgot the greatest number; and for 
one he could tell, after seeing, there was a thousand he was totally 
unacquainted with. He was very much surprised to find that those 
things and persons he loved best were not the most beautiful to be 
seen ; and even testified displeasure in not finding his parents so 
handsome as he conceived them to be. It was near two months 
before he could find that a picture resen^led a solid body. Till 
then, he only considered it as a fiat surface variously shadowed ; but 
when he began to perceive that these kind of shadings actually 
represented human beings, he then began to examine, by his touch, 
whether they had not the usual qualities of such bodies, and was 
greatly surprised to find what he expected a very unequal surface^ 
to be smooth and even. He was then shewn a miniature picture of 
his father, which was contained in his niother*s watch-case, and he 
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readily perceiTed the letembkoce; bat adced, with great aatonish- 
menty how so large a face could be contained in so smait a oompaas P 
it seemed as strange to him as if a bushel was contained in a pint 
▼easel. At first, he could bear but a very small quantity of light» 
and he saw every object much greater than the life ; but in propor* 
lioo as he saw objects that were really large, he seemed to think the 
fofiner were diminished ; and although he knew the chamber where 
he was, was contained in the house, yet until he saw the latter, he 
ooold not be brought to conceive how a house could be larger than 
a chamber. Before the operation he had no great expectations from 
^the pleasores he should receive from a new sense; he was only 
excited by the hopes of being able to read and write : he said, for 
kntance, that he could have no greater pleasure in walking in the 
garden, with his sight, than he had without it, for he walked there at 
his ease, and was acquainted with all the walks. He remarked also, 
with great justice, that his former blindness gave him one advantage 
over the rest of mankind, which was that of being able to walk in 
the night with confidence and security. But when he began to make 
use of his new sense, he seemed transported beyond measure. He 
said that every new object was a new source of delight, and that his 
pleasure was so great as to be past expreasion. About a year after, 
he was brought to Epsom, where there is a very fine prospect, with 
which he seemed greatly charmed ; and he called the landscape 
before him a new method of seeing. He was couched in the other 
^e, a year after the former, and the operation succeeded equally 
well : when he saw with both eyes, he said that objects appeared to 
him twice as large as when he saw with but one ; however, he did 
not see them doubled, or at least he shewed no marks as if he saw 
them so. Mr. Cheselden mentions instances of many more that 
were restored to sight in this manner : they all seemed to concur in 
their perceptions with this youth ; and they all seemed particularly 
embarrassed in learning huw to direct their eyes to the objects they 
wished to observe. 

In tliis manner it is that our feeling corrects the sense of seeing, 
and that objects which appear of very difierent sizes, at different 
distances, are all reduced by experience to their natural standard. 
^* But not the feeling only, but also the colour and brightness of the 
object, contributes in some measure to assist us in forming an idea 
of the distance at which it appears.* Those which we see most 
strongly marked with light and shade, we readily know to be nearer 
than those on which the colours are more faintly spread, and that in 
some measure take a part of their hue from the air between us and 
them. Bright objects also are seen at a greater distemce than such 
as are obscure ; and most probably for this reason, that being leiss 
similar in colour to the air which interposes, their impressions are 

♦ M. Buffon gives a diflferent theory, for which I must refer the reader 
to the original. That I haye given, I take to be easy, and satisfactory 
enough. 
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less elTaccd by it, And they ctmiiiiuo mure distinclly visihie. Thus 
a. black and dislanl object is nol seen so far olT as a bi-it;ht and 
glittering one ; and a fire by niglit is seen Tnucli farther off than by 

The power of Beeing objects at a distance is very rarely equal in 
bot1i eyes. When this iaequnlity is in any degree, the person so 
circumstanced then makes use only of one eye, sliittting that which 
Bees the least, and employing the other with alt its power- And 
hence proceeds that awkward look which it known by the name of 
strabism. 

There are many reasons to induce us to think that such as are 
near-sighted see objects lai^er than olhex persona ; and yet the 
contrary is most certainly true, for they see them less. M. Buflun 
informs us tiiiit he himself is diori-^ighted, and that his left eye is 
stronger than his right. He has very frequently experienced, 
upon looking at any object, auch as the letters of a book, that 
they appear less to the weakest eye; and that when lie places the 
book so as that tlie letters appear double, the images of the left 
eye, wliich is strongest, are greater than those of the right, wliich 
is the most feeble, ile has examined several others who were in 
similar circumstances, and has alnays found that tlie beat eye saw 
every object the largest. This he ascribes to habit ; ' for near- 
sighted people being accustomed U> come close to the ubjecl. and 
view but a small pRrt of it at a time, the habit ensues when die 
whob of an object is seen, and it appuars less to them tlisn to 
others. 

InfaniR having their eyes less than ttio.w of adults, must see 
objects also smaller in proportion. For the image formed on the 
back of the eye will be larger, as the eye is capacious; and in- 
fants, having it nol so groat, cennol have so large a picture of the 
object. This may be a reason also why they are unable to see so 
distinctly, or at such distances bs persons arrived at maturity. 

Old men, on the contrary, see bodies close to them very indis- 
tinctly, but bodies at a great clislancc from them with mors pre- 
cision ; and this may happen from an alteration in the coals, or, 
perhaps, humours of the eye ; and not, as is supposed, from their 
diminution. The cornea, for instance, may become too rigid to 
adapt itself, and take a proper cuuvexity for seeing minute ob- 
jects : and its very flatness will be sufficient to Gt it for distant 

When we cast oaf- eyes upon an object e.\tremely brilliant, or 
when we fix and detain them loo long upon the same ubjecl, ihe 
organ is hurt and facigued, its vision becomes indistinct, and the 
image of the body, which haa thus too violently, or too perse- 
veringly employed us, is painted upon every thing we look al, and 
mises with every object that occurs. "And this is an obvious 
consequence of the eye taking in too much light, either imme- 
diately, or by reflection. Every body exposed to llio light for a 
time, drinks in a quantity of its rays, which, being brought intu 
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darkness, it cannot instantly discharge. Thus the hand, if it be 
exposed to broad day-light for some time, and then immediately 
snatched into a dark room, will appear still luminous; and it will 
be some time before it is totally darkened. It is thus with the eye ; 
which, either by an instant gaze at the sun, or a steady continu- 
ance upon sohie less brilliant object, has taken in too much light; 
Hs humours are for a while unfit for vision, until that be discharged, 
and room made for rays of a milder nature." How dangerous the 
looking upon bright and luminous objects is to the sight, may be 
easily seen from such as live in countries covered for most part of 
the year with snow, who become generally blind before their time. 
Travellers who cross these countries are obliged to wear a crape 
beifbre their eyes, to save their eyes, which would otherwise be 
^ndered totally unserviceable ; and it is equally dangerous in the 
sandy plains of Africa. The reflection of the light is there so 
strong, that it is impossible to sustain the effect without incurring 
the danger of losing one's sight entirely. Such persons, therefore, 
as read Gt write for any continuance, should choose a moderate 
Ggfat, in order to save their eyes ; and although it may seem in- 
sufficient at first, the eye will accustom itself to the shade by 
degrees, and be less hurt by the want of light than the excess. 

" It is indeed surprising how far the eye can accomodate itself 
to darkness, and make the best of a gloomy situation. When first 
taken from the light, and brought into a dark room, all things dis- 
appear ; or if any thing is seen, it is only the remaining radiations 
that still continue in the eye. But after a very little time, when 
these are spent, the eye takes the advantage of the smallest ray 
that happens to enter; and this alone would in time serve for 
many of the purposes of life. There was a gentleman of great 
courage and understanding, who was a major under King Charles 
the First* This unfortunate man, sharing in his master's misfor- 
fortunes, and being forced abroad, ventured at Madrid to do his 
King a signal service ; but unluckily failed in the attempt. In 
consequence of this, he was instantly ordered to a dark and 
dismal dungeon, into which the light never entered, and into which 
there was no opening but by a hole at the top, down which the 
keeper put his provisions, and presently closed it again on the 
other side. In this manner the unfortunate loyalist continued for 
some weeks, distressed and disconsolate ; but at last he began to 
think he saw some little glimmering of light. This internal dawn 
seemed to increase from time to time, so that he could not only 
discover the parts of his bed, and such other large objects, but at 
length he even began to perceive the mice that frequented his cell, 
and saw tliem, as they ran about the floor, eating the crumbs of 
bread that happened to fall. Afler some months' confinement, he 
was 9t last set free ; but such was the efiect of the darkness upon 
him, that he could not for some days venture j^ leave his dungeon,, 
but was obliged to accustom himself by degrees to the light of the 
day." 
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CHAPTER XXX. 

OF HEARING.* 

As the sense of heariDg, as well as of sight, gives us notice of 
remote dbjects, so, like that, it is subject to similar errors, being 
capable of imposing on us upon all occasions, where we cannot rec- 
tify it by the sense of feeling. We can have from it no distinct 
intelligence of the distance from whence a sounding body is heard; 
a great noise far off, and a small one very near, produce the same 
sensation ; and unless we receive information from some other leDse, 
we can never distinctly tell whether the sound be a great or a imall 
one. It is not till we have learned, by experience, that the partica- 
lar sound which is heard is of a peculiar kind, that we can judge o 
the distance from whence we hear it. When we know the tone of 
the bell, we can then judge how far it is from us. 

Every body that strikes against another produces a sound, wbkii 
is simple, and but one, in bodies which are not elastic, bat which it 
oflen repeated in such as are. If we strike a bell, or a stretcbed 
string, for instance, which are both elastic, a single blow prodocet a 
sound, which is repeated by the undulations of the sonorous body, 
and which is multiplied as oflen as it happens to undulate or vibrate. 
These undulations each strike their own peculiar blow ; but they 
succeed so fast, one behind the other, that the ear supposes them one 
continued sound ; whereas, in reality, they make many. A pemn 
who should for the first time hear the toll of the bell, would very pro- 
bably be able to distinguish these breaks of sound ; and, in fact, we 
can readily ourselves perceive an intension and remission in the 
sound. 

In this manner, sounding bodies are of two kinds; those unelastic 
ones, which being struck return but a single sound ; and those more 
elastic, returning a succession of sounds, which, uniting together, 
form a tone. This tone may be considered as a great number of 
sounds, all produced one afler the other by the same body, as we 
find in a bell, or the string of a harpsichord, which continues to 
sound for some time after it is struck. A continuing tone may be 
also produced from a non-elastic body, by repeating the blow quick 
and often ; as when we beat a drum, or when we draw a bow along 
the string of a fiddle. 

Considering the subject in this light, if we should multiply the 
number of blows, or repeat them at quicker intervals upon the sound- 
ing body, as upon the drum, for instance, it is evident that this will 
have no effect in altering the tone ; it will only make it either more 
even or more distinct. But it is otherwise if we increase the force of 
the blow ; if we strike the body with double weight, this will produce 
a tone twice as loud as the former. If, for instance, I strike a table 

♦ This chapter is taken from M, Buffon, except where marked i)y i^. 
Yerted commas. 
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with a fwitchy thit will be very different firom the aound produced by 
ttrikiDg it with a cudgel. Hence, therefore, we may infer, that all 
bodies give a louder and graver tone, not in proportion to the 
number of times they are struck, but in proportion to the force that 
strikes them. And if this be so, those philosophers who made the 
tone t>f a sonorous body, of a bell, or the string of a harpsichord, for 
instance, to depend upon the number only of its vibrations, and not 
the force, have mistaken what is only an effect for a cause. A bell, 
or an elastic string, can on^ be ccmsidered as a drum beaten ; and 
the frequency of the blows can make no alteration whatever in the 
tone. The largest bells, and the longest and thickest strings, have 
the roost foroefiil vibrations ; and therefore their tones are the most 
bod and the most grave. 

To know the manner in which sounds thus produced become 
pleasing, it must be observed, no one continuing tone, how loud or 
swelling soever, can give us satisfaction ; we must have a succession 
of them, and those in the most pleasing proportion. The nature of 
this pnmortion may be thus conceived. If we strike a body inca«.^ 
paUe of vibration with a double force, or, what amounts to the same ' 
tiling, with a double mass of matter, it will produce a sound that 
win be doubly grave. Music has been said by the ancients to have 
been first invented from the blows of different hammers on an anvil. 
Suppose then we strike an anvil with a hammer of one pound weight, 
and again with a hammer of two pounds, it is plain that the two pound 
hnaaner will produce a sound twice as grave as the former. But if 
we strike with a two pound hammer, and then witli a three pound, 
it is evident that the latter will produce a sound one-thira more 
grave than the former. If we strike the anvil with a three pound 
hammer, and then with a four pound, it will likewise follow that the 
latter will be a quarter part more g^ve than the former. Now, in 
the tsomparing between all those sounds, it is obvious that the dif- 
ference between one and two is more easily perceived, than between 
two and three, three and four, or any numbers succeeding in the 
same proportion. The succession of sounds will be, therefore, 
pleasing in proportion to the ease with which they may be distin- 
guished. That sound which is double the former, or, in other words, 
the octave to the preceding tone, will of all others be the most 
pleasing harmony. The next to that, which is as two or three, or, 
m other words, the third, will be most agreeable. And thus, univer- 
sally, those sounds whose difference may be most easily compared, 
are the most agreeable. 

*^ Musicians, therefore, have contented themselves with seven 
different proportions of sound, which are called noteSy and which 
sufficiently answer all the purposes of pleasure. Not but that they 
might adopt a greater diversity of proportions; and some have 
actually done so ; but in these the differences of the proportion are 
so imperceptible, that the ear is rather fatigued than pleased 'in 
making the distinction. In order, however, to give variety, they 
have fulmitted half tones ; but in all the countries where music is yet 
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in its infancy, they have rejected such/and 4hey cani fin'd naustc in 
none but the obviootf ones. The Chinese, fbr instance, have neith^ 
flats nor sharps in fheit* music; but the intervals between their other 
notes are in the same proportion wilh oui^. 

*< Many mofe batbarous nations have thdr peculiar instnnnentf 
of music ; and what is remarkable^ the propoi^ion between their notes 
is in all th€f same as in oursi. This is not the place for entering into 
the nature of these sounds, their effects c^pon the air, or their con- 
sonances with each others We are not now giving a history of 
sound, bvtt of human perception. 

** All countries are pleased with music; ' afid if they have not citill 
enough to produce harmony^ at least they seem willing to subst^tbte 
noise. Without all question, noise alone is sufficient to operate 
powerfully on the spirits ; and if the mind be already predisposed 
to'joy^ 1 have seldom found noise fail of increasing it into rapture. 
The mind feels a kind of distracted pleasure in such powerful sounds^ 
braces up every nerve, and riots in the excess. But, as in the eye» 
an hnmediate gaze upon the sun will disturb the organs, so, in the 
ear, a loud unexpected noisa disorders the whole frame, and some^ 
times disturbs the sense ever afler. The mind must hare time to 
prepare for the expected shock, and to give its organs the proper 
tension fbr its arrival. 

** Musical sounds, however, seem of a difl^ent kind. Those are 
generally most pleasing, which are most unexpected^ It is not from 
bracing up the nerves, but from the g^rateful succession of the sounds, 
that these become so charming. There are few, how indifferent 
soeten but have at times felt their pleasing* impression ; and, per- 
haps, even those who have stood out against the poWerfu} persuasion 
of sounds, only wanted the proper tune, or the proper instrument, 
to allure them. 

*'The ancients give us a thousand strange instances of the effects 
of music upon men and animals. The story of Arion''s harp, that 
gathered the dolphins to the ship's side, is well known ; and, what is 
remarkable, Schotteus assures us,^ that he saw a similar instance of 
fishes being allured by music. They tell us of diseases that have 
been cured, unchastity corrected, seditions quelled, passions removed, 
and sometimes excited even to madness. Dr. Wallis has endeavoured 
to account for these surprising eflfects, by ascribing them to the 
novelty of the art. For my own part, I can scarcely hesitate to 
impute them lo the exaggeration of the writers. They are as hyper- 
bolical in the effects of their oratory ; and yet we well know there is 
nothing in the orations which they have left us, capable of exciting 
madness, or of raising the mind to that ungovernable degree of fury 
which they describe. As they have exaggerated, therelbre, in one 
instance, we may naturally suppose that they have done the same 
in the other; and, indeed, from the few remains we have of their 

• Quod oculis meis Hpectavi. Schotti Magic, universalis, pars ii. I. I. 
p. 96. 
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muucy collected by Meibomiui, one might be apt to luppose there 
was nothing very powerful in what is lost. Nor does any one of 
the ancient instruments, such as we see them |«presented in statuett, 
appear comparable to our fiddle. 

^ However this be, we have many odd accounts, not only among 
them, but the moderns, of the power of music; and it must not be 
denied but that, on some particular occasions, musical sounds may 
have a very powerful effect I have seen all the horses and cows in 
« field, where there were above a hundred, gather round a person 
4hat was blowing a French horn, and seeming to testify an awkward 
kind of satisfaction. Dogs are well known to be very sensible of 
different tones in music ; and I have sometimes heard them sustain 
mvery ridiculous part in jtisoncert, where their assistance wa^ neither 
expected nor desired. 

- ** We are told of Benry IV, of Denmark,^ that being one day 
desirous of trying in person, whether a musician, who boasted that he 
4MiuId excite men io madness, was not an impostor, he submitted to 
the operation of his skill: but the consequence was much more 
terrible than he expected : for, becoming actually mad, he killed 
torn of his attendants, in the midst of his transports. A contrary 
effect of music wa have,t in ihe qiwe of a madman of Alais, in 
France, by music. This man, who was a dancing-master, after a 
fever of ^Ye days, grew furious, and so ungovernable, that his hands 
were obliged to be tied to his sides : what at first was rage, in a short 
ti me was converted into silent melancholy, which no arts could ex- 
liilarate, nor no medicines remove. In this sullen and dejected 
state, an old acquaintance accidentally came to inquire after his 
health ; he found him sitting up in bed, tied, and totally regardless 
of every external object round him. Happening, however, to take 
np a fiddle that lay in the room, and touching a favourite air, the 
poor madman instantly seemed to brighten up at the sound ; from a 
recumbent posture he began to sit up ; and as the musician eon^ 
tinned playing; the patient seemed desirous of dancing to the sound >; 
but he was tied, and incapable of leaving his bed, so that he could 
only humour the tune with his head, and the parts of his arms which 
were at liberty. Thus the other continued playing, and the dancing- 
master practised his own art, as -far as he was able, for about a 
quarter of an hour, when suddenly falling into a deep sleep, 
in which his disorder came to a crisis, he awaked perfectly re- 
covered. 

** A ihousandother -instances might be added, equally true : let it 
suffice to add one more, which is not true ; I mean that of the 
tarantula. Every person who has been in Italy, now well knows 
that the bite of this animal, and its being cured by music, is all a 
deception. When strangers come into that part of the country, the 
country people are ready enough to tsJce money f(Nr dancing to the 

* OlnU Magni, 1. 15. Iiist. c. 28. 
t Hisl. de TAcad. 1708, p. 22. 
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taranluln. A friend of mine had a servant who rafiered himielf to 
be bit; thewound, which was little larger than the puncture of s 
pin, was uneasy for a few hours, and then became well without any 
farther assistance. Some of the country people, however, still mako 
a tolerable livelihood of the credulity of strangers, as the mosieian 
finds his account in it no less than the dancer/' 
. Sounds, like light, are not pnly extensively difiiised, but are ire* 
quently reflected. The laws of this reflection, it is true, are not as 
well understood as those of light ; all we know is, that sound is prin* 
cipally reflected by hard bodies ; and their being hollow, also, some* 
times increases the reverberation. *^ No art, however, can make an 
edio; and some, who have bestowed great labour and expense upoD 
such a project, have only erected shapeless buiklings, whose sikoee 
was a mortifying lecture upon their presumption." 

The internal cavity of the ear seems to be fitted up for the pur- 
pose of echoing sound with the greatest precision. This part is 
fai^ioned out in the temporal bone, like a cavern cut into a rock* 
^* In this the sound is repeated and articulated; and, as some 
anatomists tell us, (for we have as yet but very little knowledge oo 
this subject,) is beaten against the tympanum or drum of the ear, 
which moves four little bones joined thereto; and these move and 
agitate the internal air which lies on the other side ; and lastly, this 
air strikes and aflects the auditory nerves, which carry the sound to 
the brain." 

One of the most common disorders in old age is deafness ; wUeh 
probably proceeds from the rigidity of the nerves in the labyrinth of 
the ear. This disorder also, sometimes, proceeds from a stoppage 
of the wax, which art may easily remedy. In order to know whether 
the defect be an internal or an external one, let the deaf person put 
a repeating watch into his mouth, and if he hears it strike, he may 
be assured that his disorder proceeds from an external cause, and is 
in some measure curable ; '* for there is a passage from the ears into 
the mouth, by wha^ anatomists call the eustachian tube ; and by this 
passage people often hear sounds, when they are utterly without 
hearing through the larger channel : and this also is the reason 
that we often see persons who listen with great attention, hearken 
with their mouths open, in order to catch all the sound at every 
aperture." 

It oflen happens, that persons hear difierently with one ear from 
the other ; and it is generally found that these have what is called by 
musicians a bad ear, M. Buflbn, who has made many trials upon 
persons of this kind, always found, that their defect in judging pro- 
perly of sounds proceeded from the inequality of their ears; and 
receiving by both, at the same time, unequal sensations, they form 
an unjust idea. In this manner, as those people hear false, they 
also, without knowing it, sing false. Those persons also frequently 
deceive themselves with regard to the side from whence the sound 
comes, generally supposing the noise to come on the part of the best 
ear. 



Such ai are hard of hearing find the tame advantage in the 
tmmpet made for this purpose that short sighted persons do from 
gbases. These trumpets might be easily improved so as to increase 
sounds, in the same manner that the telescope does objects : how- 
ever, they could be used to advantage only in a place of solitude 
and^stillness, as the neighbouring sounds woiild mix with the more 
dialant, and the whole would produce in the ear nothing but tumult 
and confusion. 

Hearing is a much more necessary sense to man than to animals. 
With these, it is only a warning against danger, or an encourage- 
ment to mutual assistance. In man, it is the source of most of his 
pleasures ; and without which the rest of bis senses would be of little 
ben^t A man bom deaf must necessarily be dumb ; and his whole 
sphere of knowledge must be bounded only by sensual objects. We 
mire an instance of a young roan who, being being born deaf, was 
restored, at the age of twenty-four, to perfect hearing: the 
account is given in the Memoirs of the Academy of Sciences, 1703, 
page 18. 

A young man of the town of Chartres, between the age of twenty- 
three and twenty-four, the son of a tradesman, and deaf and dumb 
from his birth, began to speak all of a sudden, to the great astonish- 
ment of the whole town. He gave them to understand, that about 
three or four months before he had heard the sound of the bells, for 
the first time, and was greatly surprised at this new and unknown 
aensation* After some time, a kind of water issued from his lefl ear, 
and he then heard perfectly well with both. During these three 
months he was sedulously employed in listening, without saying a 
word, and accustoming himself to speak sofUy, so as not to be heard, 
the words pronounced by others. He laboured hard also in per- 
fecting himself in the pronunciation, and in the ideas attached to 
every sound. At length, having supposed himself qualified to break 
ulence, he declared that he could now speak, although as yet but 
imperfectly. Soon afler, some able divines questioned him concern- 
ing his ideas of his past state ; and principally with respect to God, 
his soul, the morality or turpitude of actions. The youth, however, 
had not driven his solitary speculations into that channel. He had 
gone to mass indeed with his parents, had learned to sign himself 
with the cross, to kneel down and assume all the grimaces of a man 
that was praying: but he did all this without any manner of know- 
ledge of the intention or the cause ; he saw others do the like, and 
that was enough for him ; he knew nothing even of death, and it 
never entered into his head ; he led a life of pure animal instinct, 
entirely taken up with sensible objects, and such as were present; 
he did not seem even to make as many reflections upon these as 
might reasonably be expected from his improving situation : and yet 
the young man was not in want of understanding ; but the under- 
standing of a man deprived of all commerce with others, is so very 
confined, that the mind is in some measure totally under the controul 
of its immediate sensations* 
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Notwithstanding, it is very possible to coraniunicate ideas to deaf 
men which they previously wanted, and even give them very precise 
notions of some abstract subjects, by means of signs and of letters* 
A person bom deaf, may, by time, and sufficient pains, be taught to 
wnte and read, to speak, and, by the motions of the lips, to under- 
stand what is said to him ; however, it is probable that, as most of the 
motions of speech are made within the mouth by the tongue, the 
knowledge from the motion of the lips is but very confined : ** never- 
theless, I have conversed with a gentleman thus taught, and in all 
the commonly occurring questions, and the usual salutations, he was 
ready enough, merely by attending to the motion of the lips alone. 
When I ventured to speak for a short continuance, he was totally at 
a loss, although he understood the subject, when written, extremely 
well." Persons taught in this manner were at first considered as 
prodigies ; but there have been so many instances of success of late» 
and so many are skilful in the art of instructing in > this way, that 
though still a matter of 4ome curiosity, it ceases to be an object of 
wonden 



CHAPTER XXXI. 

OF SMELLING, FEELING, AND TASTING. 

An animal may be said to fill up that sphere which he can reach 
by his senses ; and is actually large in proportion to the sphere to 
which its organ extends. By sight, mairs enjoyments are diffused 
into a wide circle ; that of hearing, though less widely diffused, 
nevertheless extends his powers ; the sense of smelling is more con- 
tracted still ; and the taste and touch is the most confined of all. 
Thus man enjoys very distant objects but with one sense only ; more 
nearly, he brings two senses at once to bear upon them ; his sense 
of smelling assists the other two at its own distance ; and of such 
objects, as a man, he may be said to be in perfect possession. 

£ach £ense, however, the more it acts at a distance, the more ca- 
pable it is of making combinations; and is, consequently, the more 
amproveable. 

Refined imaginations, and men of strong minds, take more plea- 
sure, therefore, in improving the delights of the distant senses, 
than in enjoying such as are scarce capable of improve- 
ment. 

By combining the objects of the extensive senses, all the arts of 
poetry, painting, and harmony, have been discovered; but the 
oloser senses, if 1 may so call them, such as smelling, tasting, and 
touching, are in some measure as simple as they are limited, and 
■admit of little variety. The man of imagination mak«s a great and 
an artificial happiness, by the pleasure of altering and combining; 
he sensualist stops just where he began, and cultivates only those 
pleasures which he cannot improve. The sensualist is contented 
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with ihoBe eojoymexkU that are already made to hit hand; bat 
the man of i^easure is the best pleased with growing happi- 



Of all the senses, perhaps, there is not one in which man is more 
inferior to other animals than in that of smelling. With man, it m 
a sense that acts in a narrow sphere, and disgusts almost as fre- 
<l«ent}y as it gives him pleasure. With many other animals it jsr 
ditiKised to a very great extent, and never seems to offend them* 
Dogs not only trace the steps of other animals, but also discover 
them by the scent at a very great distance ; and while they are thus 
exquisitely sensible of all smells, they seem no way disgusted by 
any, 

But although this sense is in general so very inferior in man, it is 
much stronger in those nations that abstain from animal food than 
among Europeans. The Bramins of India have a power of smelling 
as I am informed, equal to what it is in most other creatures. They 
can smell the water which they drink, that to us seems quite ino- 
dorous ; and have a word, in their language, which denotes a coun* 
try of fine water. We are told, also, that the Negroes of the 
Antilles, by the smell alone, can distinguish between the footsteps 
of a Frenchman and a Negro. It is possible, therefore, that we may 
dull this organ by our luxurious way of living ; and sacrifice to 
the pleasure of taste, those which might be received from per- 
fume. 

However, it is a sense that we can, in some measure, dispense 
with ; and I have known many that wanted it entirely, with but 
very little inconvenience from its loss. In a state of nature it is said 
to be useful in guiding us to proper nourishment, and deterring us 
from that which is unwholesome ; but in our present situation, such 
information is but little wanted, and indeed but little attended to. 
In fact, the sense of smelling gives us very often false intelligence. 
Many things that have a disagreeable odour, are, nevertheless, 
wholesome and pleasant to the taste ; and such as make eating an 
art, seldom think a meal fit to please the appetite till it begins to 
oflbnd the nose. On the other hand, there are many things that 
smell most gratefully, and yet are noxious, or fatal to the consti- 
tution. Some physicians think that perfumes, in general, are un- 
wholesome ; that they relax the nerves, produce head-achs, and 
even retard digestion. The machineel apple, which is known to be 
deadly poison, is possessed of the most grateful odour. Some of 
those mineral vapours, that are often found fatal in the stomach, 
smell like the sweetest flowers, and continue thus to flatter till they 
destroy. This sense, therefore, as it should seem, was never meant 
to direct us in the choice of food, but appears rather as an attendant 
than a necessary pleasure. 

■ Indeed, if we examine the natives of diflerent countries, or even 
different natives of the same, we shall find no pleasure in which they 
differ so widely as that of smelling. Some persons are pleased with 
the smell of a rose ; while I have known others that could not abide 
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ta have it approach them. The savage nations are highly ddligilled 
with the smell of assafoetida, which is to us the most nauseous stink 
in nature. It would in a manner seem that our delight in perfumee 
was made by habit, and that a very little industry could bring us 
totally to invert the perception of odours. 

Thus much is certain, that many bodies which at one distance are 
an agreeable perfume, when nearer are a most ungrateful odour. 
Musk and ambergrise, in small quantities, are considered by most 
persons as highly fragrant ; and yet, when in large masses, their 
spent is insufferable. From a mixture of two bodies, each whereof 
is« of itself, void of all smell, a very powerful smell may be drawn. 
Thus, by grinding quick-lime with sal-ammoniac, may be produced 
a very fetid mixture. On the contrary, from a mixture of two 
bodies, that are separately disagreeable, a very pleasant aromatic 
odour may be gained. A mixture of aquafortis with spirit of wine 
produces this effect. But not only the alterations of bodies by each 
other, but the smallest change in us makes a very great aitoratioQ 
in this sense, and frequently deprives us of it totally. A slight cold 
ollen hinders us from smelling ; and as often changes the nature of 
odours. Some persons, from disorder, retain an incurable aTenioQ 
to those smells which most pleased them before ; and many have 
been known to have an antipathy to some animals, whose presence 
they instantly perceived by the smell. From all this, therefore, the 
sense of smelKng appears to be an uncertain monitor, easily die- 
ordered, and not much missed when totally wanting. 

The sense most nearly allied to smelling is that of tasting. This 
some have been willing to consider merely as a nicer kind of touch, 
and have undertaken to account, in a very mechanical manner, for 
the difference of savours. Such bodies, said they, as are pointed, 
happening to be applied to the papillae of the tongue, excite a very 
powerful sensation, and give us the idea of saltness. Such, on the 
contrary, as are of a rounder figure, slide smoothly along the papillse, 
and are perceived to be sweet. In this manner they have, with 
minute labour, gone through the variety of imagined forms in 
bodies, and have given them as imaginary effects. All we can pre- 
cisely determine upon the nature of tastes is, that the bodies to be 
tasted must be either somewhat moistened, or in some measure dis- 
solved by the saliva, before they can produce a proper sensation : 
when both the tongue itself, and the body to be tasted, are extremely 
dry, no taste whatever ensues. The sensation is then changed ; and 
the tongue, instead of tasting, can only be said, like any other part 
of the body, to feel the object. 

It is for this reason that children have a stronger relish of tastes 
than those who are more advanced in life. This organ with them, 
from the greater moisture of their bodies, is kept in greater per- 
fection, and is consequently better adapted to perform its functions. 
Every person remembers how great a pleasure he found in sweets 
while a child ; but his taste growing more obtuse with age, he is 
obliged to use artificial means to excite it. It is then that he is 
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iband to call in the assistance of poignant sauces, and strong i*elislies, 
of salts and aromatics; all which the delicacy of his tender organ, 
in childhood, was unable to endure. His taste grows callous to the 
natural relishes, and is artificially formed to others more unnatural ; 
80 that the highest epicure may be said to have the most depraved 
taste ; as it is owing to the bluhtness of his organs that he is obliged 
to have recourse to such a variety of expedients to gratify his appe- 
tite. 

As smells are often rendered agreeable by habit, so also tastea 
may be. Tobacco and co&ee, so pleasing to many, are yet at first 
▼eiy disagreeable to all. It is not without perseverance that we 
begin to have a relish for them; we force nature so long, 
that what was constraint in the beginning, at last becomes incli- 
lotion. 

The grossest, and yet the most useful of all the senses, is that of 
feeling. We are often seen to survivie under the loss of the rest ; 
iMit of this we can never be totally deprived,' but with life. Although 
this sense is diffused over all parts of the body, yet it most frequently 
happens that those parts which are most exercised in touching, ac- 
quire the greatest degree of accuracy. Thus the fingers, by long 
habit, become greater masters in the art than any others, even where 
the sensation is more ddicate and fine.* It is from this habit, there- 
fore, and their peculiar formation, and not, as is supposed, from 
their being furnished with a greater quantity of nerves, that the 
fingers are thus perfectly qualified to judge of forms. Blind men, 
who are obliged to use them much oflener, have this sense much 
iner ; so that the delicacy of the touch arises rather from the habit 
of constantly employing the fingers, than from any fancied nervous- 
ness in their conformation. 

All animals that are furnished with handsf seem to have more 
understanding than others. Monkeys have so many actions like 
those of men, that they appear to have similar ideas of the form of 
bodies. All other creatures, deprived of hands, can have no distinct 
ideas of the shape of the objects by which they are surrounded, as 
they want (his organ, which serves to examine and measure their 
forms, their risings and depressions. A quadruped probably con- 
ceives as erroneous an idea of any thing near him, as a child would 
of a rock or a mountain that it beheld at a distance. It may be for 
this reason that we ofien see them frighted at tilings with which they 
ought to be better acquainted. Fishes, whose bodies are covered 
with scales, and who have no organs for feeling, must be the most 
stupid of all animals. Serpent;}, that are likevirise destitute, are yet, 
by winding round several bodies, better capable of judging of their 
form. All these, however, can have but very imperfect ideas from 
feeling; and we have already seen, when deprived of this sense, how 
little the rest of the senses are to be relied on. 

♦ fiuffon, vol.Ti. p. 80. 

t Ibid, p, 82. 
VOL. I. — No. XI. 1 1 
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The feeling, therefore, is the guardian, the judge, and the examiner 
of all the rest of the senses. It establishes their information, and 
detects their errors. All the other senses are altered by time, and 
contradict their former evidence ; but the touch still continues the 
safne ; and though extremely confined in its operations, yet it is 
never found to deceive. The universe, to a man who had only used 
the rest of his senses, would be but a scene of illusion; every ofcgect 
misrepresented, and all its properties unknown. M. Bufibn has 
imagined a man just newly brought into existence, describing the 
illusion of his first sensations, and pointing out the steps by which he 
arrived at reality. He considers him as just created, and awaking: 
amidst the productions of nature ; and, to ammate the narrative- 
still more strongly, has made his philosophical man a speaker. The 
reader will no doubt recollect Adam's speech in Milton, as being* 
similar. All that 1 can say to obviate the imputation of plagiarism 
is, that the one treats the subject more as a poet, the other more as- 
a philosopher. The philosopher's man describes his first sensations, 
in the following manner.''^ 

I well remember that joyful anxious moment when I first became 
acquainted with my own existence. I was quite ignorant of what I 
was, how I was produced, or from whence I came. I opened my 
eyes : what an addition to my surprise ! The light of the day, the- 
azure vault of heaven, the verdure of the earth, the crystal of the 
waters, all employed me at once, and animated and filled me with 
inexpressible delight. I at first imagined that all those objects were- 
within me, and made a part of myself. 

Impressed with this idea, I turned my eyes to the sun ; its splen- 
dour dazzled and overpowered me : J shut them once more, and, to- 
my great concern, I supposed that during this short interval of dark- 
ness I was again returning to nothing. 

Afliicted,s seized with astonishment, I pondered a moment on this 
great ehange, when I heard a variety of unexpected sounds. The 
whistling of the wind, and the melody of the grove, formed a con- 
cert, the soft cadence of which sunk upon my soul. I listened 
for some time, and was persuaded that all this music was within 
me. 

Quite occupied with this new kind of existence, I had already for- 
gotten the light which was my first inlet into life, when I once more 
opened my eyes, and found myself again in possession of my former 
happiness. The gratification of the two senses at once, was a plea- 
sure too great for utterance. 

I turned my eyes- upon a thousand various objects ; I soon found 
that I could lose them, and restore them at will ; and amused myself 
more at leisure with a repetition of this new-made power. 

I now began to gaze without emotion, and to hearken with tran- 
€|uillity, when a light breeze, the freshness of which charmed me,. 

* Buffon, vol. vi. p. 88. 
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wafted its perfumes to my sense of smelling, and gave me such satis- 
^ction as even increased my self-love. 

Agitated, roused by the various pleasures of my new existence, 
I instantly arose, and perceived myself moved along, as if by some 
anknown and secret power. 

.^ I had scarcely proceeded forward, when the novelty of my situa- 
tion once more rendered me immovable. My surprise returned ; I 
supposed that every object around me had been in motion : 1 gave to 
them that agitation which I produced by changing place; and the 
whole creation seemed once more in disorder. 

I lifted my hand to my head ; I touched my forehead ; I felt my 
whole frame : I then supposed that my hand was the principal organ 
of my existence ; all its informations were distinct and perfect, and 
so superior to the senses I had yet experienced, that I employed my- 
self for some time in repeating its enjoyments: every part of my 
person I touched, seemed to touch my hand in turn, and gave back 
-sensation for sensation. 

I soon ^und that this faculty was expanded over the whole surface 
•afmy body ; and I now first began to perceive the limits of my ex« 
JifinDce, which I had in the beginning supposed spread over all the 
Ejects I saw. 

Upon casting my eyes upon my body, and surveying my own 
form, I thought it greater than all the objects that surrounded me. 
I gazed upon my person with pleasure ; I examined the formation 
of my hand and all its motions; it seemed to me large or little in 
proportion as I approached it to my eyes; I brought it very near, 
and it then hid almost every other object from my sight. I began 
soon, however, to find that my sight gave me uncertain information, 
and resolved to depend upon my feeling for redress. 

This precaution was of the utmost service : I renewed my motions, 
and walked forward with my face turned towards the heavens. I 
happened to strike lightly against a palm tree, and this renewed my 
surprise: I laid my hand on this strange body; it seemed replete 
with new wonders, for it did not return me sensation for sensation, 
as my former feelings had done. I perceived that there was 
something external, and which did not make a part of my own ex* 
tstence. 

I BOW, therefore, resolved to touch whatever I saw, and vainly 
attempted to touch the sun : I stretched forth my arm, and felt only 
yielding air ; at every effort, I fell from one surprise into another, 
ior every object appeared equally near me ; and it was not till afler 
an infinity of trials, that I found some objects farther removed than 
the rest. 

Amazed with the illusions and the uncertainty of my state, I sat 
down beneath a tree : the most beautiful fruits hung upon it, within 
my reach ; I stretched forth my hand, and they instantly separated 
from the branch. I was proud of being able to grasp a substance 
without me; I held them up, and their weight appeared to me 
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like an animated power tliat endeavoured to draw tbeiu to 
the earth. I found a pleasure in conquering their resistance. 
. I held them near my eye; I considered their form and beauty ; 
their fragrance stili more allured me to bring them nearer; lap* 
proached them to my lips, and drank in their odours ; the perfume 
invited my sense of tasting, and I soon tried a new sense — How 
new ! how exquisite ! Hitherto 1 had tasted only of pleasure ; but 
now it was: luxury. The power of tasting gave me the idea of 
possession. 

Flattered with this new acquisition, I continued its exercise, till 
an agreeable languor stealing upon my mind, I felt all my limbs 
become heavy, and all my desires suspended. My sensations were 
now no longer vivid and distinct, but seemed to lose every object, 
and presented only feeble images confusedly marked. At that 
instant I sunk upon the flowery bank, and slumber seized me. All 
now seemed once more lost to me. It was then as if I was return- 
ing to my former nothing. How long my sleep continued, I cannot 
teU, as I yet had no perception of time. My awaking appeared 
like a second birth; and 1 then perceived that I had ceased forja 
time to exist. This produced a new sensation of fear ; and from thil 
interruption in life, I began to conclude that 1 was not formed to 
exist for ever. 

In this state of doubt and perplexity, I began to harbour new 
suspicions, and to fear that sleep had robbed me of some of my late 
powers; when, turning on one side, to resolve my doubts, what was 
my amazement to behold another being, like myself, stretched by my 
side ! New ideas now began to arise ; new passions, as yet unper- 
ceived, with fears and pleasures, all took possession ofmy mind, and 
prompted my curiosity : love served to complete that happiness which 
was begun in the individual ; and every sense was gratified in all its 
varieties. 

CHAPTER XXXII. 

OF OLD AGE AND DEATH.* 

Every thing in nature has its improvement and decay. The 
human form is no sooner arrived at its state of perfection, than it 
begins to decline. The alteration is at first insensible, and oflen 
several years are elapsed before we find ourselves grown old. The 
news of this disagreeable change, too, generally comes from without, 
and we learn from others that we grow old, before we are willing to 
believe the report. 

When the body has come to its full height, and is extended into 
its jusi dimensions, it then also begins to receive an additional bulk, 

* This chapter is taken from M. Buffon, except where it is marked by 
inverted commas. 
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wbicii rather Joads than assists it. This is formed from fat, which 
geDerally, at the age of thirty-6ve or forty, covers all the muscles^ 
and iDterrupts their activity. Every action is then performed with 
greater labour, and the increase of size only serves as a forerunner 
of decay. 

The bones also become every day more solid. In the embryo 
tbey are as soA almost as the muscles and the flesh ; but by degprees 
they harden, and acquire their natural vigour; but still, however, 
the circulation is carried on through them ; and how hard soever th 
bones may seem, yet the blood holds its current through them as 
through all other parts of the body. Of this we may be convinced 
hy an experiment, which was first accidentally discovered by our 
ingenious countryman M. Belcher. Perceiving, at a friend's house» 
that the bones of hogs, which were fed upon madder, were red, he 
tried it upon various animals, by mixing this root with their usual food^ 
and he found that it tinctured the bones in all ; an evident demon- 
•tration. that the juices of the body had a circulation through the 
ixnes. He fed some animals alternately upon madder and their 
^aDDimon food for some time, and he found their bones tinctured with 
tlilemate layers, in conformity to their manner of living. From all 
this he naturally concluded, that the blood circulated through the 
bones as it does through every other part of the body ; and that how 
•olid soever they seemed, yet, like the softest parts, they were fur- 
nished through all their substance with their proper canals. Never- 
theless, these canals are of very different capacities during the difio- 
rent stages of life. In infancy they are capacious, and the blood 
flows almost as freely through the bones as through any other part 
of the body ; in manhood their size is greatly diminished, the vessels 
are almost imperceptible, and the circulation through tliem is pro- 
portionably slow. But in the decline of life, the blood, which (lows 
through the bones, no longer contributing to their growth, must 
necessarily serve to increase their hardness. The channels that every- 
where run through the human frame, may be compared to those pipes 
that we evcry-where see crusted on the inside, by the water for a long 
continuance running through them. Both every day grow less and less, 
hy the small rigid particles which are deposited within them. Thus, as 
the vessels are by degrees diminished, the juices also, which were ne- 
cessary for the circulation through them, are diminished in proportion ; 
till at length, in old age, those props of the human frame are not 
only more solid, but more brittle. 

The cartilages, or gristles, which may be considered as bones 
beginning to be formed, grow also more rigid. The juices circulat- 
ing through them, for there is a circulation through all parts of the 
body, every day contributes to render them harder ; so that Uiese 
substances, which in youth are elastic and pliant, in age become hard 
and bony. As these cartilages are generally placed near the joints, 
-ftii motion of the joints also must, of consequence, become more 
diHfalrit. Thus, m old age, e\ery action of the body is performed 
with labour; and the cartilages, formerly so supple, will now sooner 
break than bend. 
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'* As the cartHages acquire hardness, and unfit the joints for 
motion, so also that mucqus liquor, which is always separated between 
the joints, and which serves, hke oil to a hinge, to give them an easy 
and ready play, is now grown more scanty. It becomes thicker, 
and more clammy, more unfit for answering the purposes of motion ; 
and from thence, in old age, every joint is not only stiff, but awk- 
ward. At every motion, this dammy liquor is heard to crack ; and 
it is not without the greatest efforts of the muscles that its resistance 
is overcome. I have seen an old person, who neyer moved 
a single joint that did not thus give notice of the violence done 
it.'' 

The membranes that cover the bones, the joints, and the rest of 
the body, become, as we grow old, more dense and more dry. Those 
which surround the bones, soon cease to be ductile. The fibres, of 
which the muscles or flesh is composed, become every day more 
rigid ; and while to the touch the body seems, as we advance in 
years, to grow softer, it is, in reality, increasing in hardness. It is 
the skin and not the flesh, that we feel upon such occasions. . The 
fat and flabbiness of that seems to give an appearance of soflneMj^ 
which the flesh itself is very far from having. There are few ci4^ 
doubt this after tryijng the difference between the flesh of young 
and old animals. The first is soft and tender, the last is hard and 
dry. 

The skin is the only part of the body that age does not contribute 
to harden. That stretches to every degree of tension ; and we have 
horrid instances of its pliancy, in many disorders incident to huma- 
nity. In youth, therefore, while the body is vigorous and increasing, 
it still gives way to its growth. But, although it thus adapts itself 
to our increase, it does not in the same manner conform to our decay. 
The skin, which in youth was filled and glossy, when the body begins 
to decline has not elasticity enough to shrink entirely with its dimi- 
nution. It hangs, therefore, in wrinkles, which no art can remove. 
The wrinkles of the body, in general, proceed from this cause : but 
those of the face seem to proceed from another; namely, from the 
many varieties of positions into which it is put by the speech, the 
food, or the passions. Every grimace, and every passion, wrinkles 
up the visage into different forms. These are visible enough in 
young persons ; but what at first was accidental, or transitory, be- 
comes unalterably fixed in the visage as it grows older. " From 
hence we may conclude, that a freedom from passions not only adds 
to the happiness of the mind, but preserves the beauty of the face; 
and the person that has not felt their influence, is less strongly marked 
by the decays of nature." 

Hence, therefore, as we advance in age, the bones, the cartilages, 
the membranes, the flesh, the skin, and every fibre of the body, be- 
come more solid, more brittle, and more dry, £very part shrinks, 
every motion becomes more slow ; the circulation of the fluids is 
performed with less freedom ; pei*spiration diminishes ; the secretions 
alter; the digestion becomes slow and laborious; and tlie juices no 
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looger serving' to convey their accustomed nourisfamenty those parts 
may be said to live no longer when the circulation ceases. Thus the 
body dies by little and little : all its functions are diminished by de- 
grees ; life is driven from one part of the frame to another ; uni- 
versal rigidity prevails, and death at last seizes upon the little that is 
left 

. As the bones, the cartilages, the muscles, and all other parts of 
the body, are softer in women than in men, these parts must, of 
consequence, require a longer time to come to that hardness which 
hastens death. Women, therefore^ ought to be a longer time in 
growing old than men ; and this is actually the case. If we consult 
tiie tables which have been drawn up respecting human life, we shall 
find, that ader a certain age they are more long-lived than men, all 
other circumstances the same. A woman of sixty has a better chance 
than a man of the same age to live till eighty. Upon the whole we 
Biay infer, that such persons as have been slow in coming up to ma-> 
tority, wiU also be slow in growing old ; and this holds as well with 
regard to other animals as to man. 

iQfThe whole duration of the life of either vegetables or annnals may 
1^ in some measure, determined from their manner of coming to 
Qwturity. The tree, or the animal, which takes but a short time to 
increase to its utmost pitch, perishes much sooner than such as are 
less premature. In both, the increase upwards is first accomplished; 
and not till they have acquired their greatest degree of height do they 
begin to spread in bulk. Man grows in stature till about the age of 
seventeen; but his body is not completely developed till about 
thirty. Dogs, on the other hand, are at their utmost size in a year,, 
and become as bulky as they usually are in another. However^ 
man, who is so long in growing, continues to live fourscore or a 
hundred years, but the dog seldom above twelve or thirteen. In 
general also it may be said, that large animals live longer than little 
ones, as they usually take a longer time to grow. But in all ani-. 
mals one thing is equally certain, that they carry the causes of their 
own decay about them> and that their deaths are necessary and 
inevitable. The prospects which some visionaries have formed of 
perpetuating life by remedies, have been oflen enough proved false 
by their own example. Such unaccountable schemes would, there* 
fore, have died with them, had not the love of life always augmented 
our credulity. 

When the body is naturally well formed, it is possible to lengthen 
out the period of life for some years by management. Temperance 
in diet is often found conducive to this end. The famous Cornaro, 
who lived to above a hundred years, although his constitution was 
naturally feeble, is a strong instance of the benefit of an abstemious 
life. Moderation in the passions also may contribute to extend the 
term of our existence. '^ Fontenelle, the celebrated writer, was 
naturally of a very weak and delicate habit of body. He was af- 
fected, by the smallest irregularities; and had frequently suffered 
severe fits of illness from the slightest causes. But the remarkable 
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4iK|ua1ity of bis temper, and his seeming want of passion, lengthened 
out his life to above a hundred. It was remarkable of him, that 
nothing could vex or make him uneasy ; every occurrence seemed 
equally pleasing ; and no event, however unfortunate, seemed to 
come unexpected." However, the term of life can be prolonged 
but for a very little time by any art we can use. We are told of 
men who have lived beyond the ordinary duration of human exist- 
ence; such as Parr, who lived to a hundred and forty-four; and 
Jenkins, to a hundred and sixty-five : yet these men used no peca* 
liar arts to prolong life ; on the contrary, it appears that these, as 
well as some others remarkable for their longevity, were peasants, 
accustomed to the greatest fatigues, who had no settled rules of diet, 
but who often indulged in accidental excesses. Indeed, if we conn« 
der that the European, the Negro, the Chinese, and the American, 
the civilized man and the savage, the rich and the poor, the inhabi- 
tant of the city and of the country, though all so different in other 
respects, are yet entirely similar in the period allotted them for liv- 
ing ; if we consider that neither the difference of race, of climate, of 
nourishment, of convenience, or of soil, makes any difference in d|0^ 
term of life ; if we consider that those men who live upon raw deA} 
or dried fishes, upon sago, or rice, upon cassava, or upon roots, 
nevertheless live as long as those who are fed upon bread and meat, 
we shall readily be brought to acknowledge, that the duration of lifb 
depends neither upon habit, customs, nor the quantity of food ; we 
shall confess, that nothing can change the laws of that mechanism 
which regulates the number of our years, and which can chiefly be 
affected only by long fasting, or great excess. 

If there be any difference in the different periods of man's exist- 
ence, it ought principally to be ascribed to the quality of the air. 
It has been observed, that in elevated situations there have been 
found more old people than in those that were low. The mountains 
of Scotland, Wales, Auvergne, and Switzerland, have furnished 
more instances of extreme old age, than the plains of Holland, Flan- 
ders, Germany, or Poland. But, in general, the duration of life is 
nearly the same in most countries. Man, if not cut off by acciden- 
tal diseases, is often found to live to ninety or a hundred years. 
Our ancestors did not live beyond that date ; and, since the times of 
David, this term has undergone little alteration. 

If we be asked, how in the beginning men lived so much longer 
than at present, and by what means their lives were extended to 
nine hundred and thirty, or even nine hundred and sixty years? it 
may be answered, that the productions of the earth upon which they 
fed, might be of a different nature at that time from what they are 
at present. * " It may be answered, that the term was abridged by 
Divine command, in order to keep the earth from being overstocked 
with human inhabitants ; since, if every person were now to live 
and generate for nine hundred years, mankind would be increased 
to such a degree, that there would be no room for subsistence ; so 
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tiMUt the {4ati of ProTidence would, be altered, whioh in teen not to 
produce life without fwoviding a proper supply." 

Bui to whatever extent life may be prolonged, or however some 
VMky have delayed the effects of age, death is the certain goal to 
iHiich all are hastening. All the causes of decay which have been 
mentioDed, contribute to bring on this dreadful dissolution. How« 
ever, nature approaches to this awful period by slow and impercep- 
tible degrees ; life is consumed day after day, and some one of our 
faeolties, or vital principles, is every hour dying before the rest ; io 
that death is only the last shade in the picture : and it is probable, 
that man suffers a greater change in going from youth to age, than 
from age into the grave. When we first begin to live, our lives may 
•carcely be said to be our own ; as the child grows, life increases in 
the same proportion, and is at its height in the prime of manhood. 
Bat as soon as the body begins to decrease, life decreases also ; for 
as I the. human frame diminishes, and its juices circulate in smaller 
quantity, life diminishes and circulates with less vigour ; so that as 
we begin to live by degrees, we begin to die in the same manner. 
4i^jyhy then should we fear death, if our lives have been such as 
11^ to make eternity dreadful? Why should we fear that moment 
wfaic^ is prepared by a thousand other moments of the santie kind ; 
the first . pangs of sickness being probably greater than ' the last 
struggles of departure P Death, in most persons, is as calmly endured 
as. the disorder that brings it on. If we inquire from those whose- 
business it is to attend the sick and the dying, we shall find thaty 
except in a very few acute cases, where the patient dies in agonies, 
the greatest number die quietly, and seemingly without pain : and 
even the agonies of the former rather terrify the spectators than tor« 
ment the patient ; for how many have we not seen, who have been 
accidentally relieved from this extremity, and yet had no memory 
of what they, then endured ? In fact, they had ceased to live during 
that time when they ceased to have sensation ; and their pains were 
only those of whidi they had an idea. 

The greatest number of mankind die, therefore, without sensation : 
and of those few that still preserve their faculties entire to the last 
moment, there is scarcely one of them that does not also preserve the 
hopes of still outliving his disorder. Nature, for the happiness of 
man, has rendered this sentiment stronger than his reason. A per- 
son dying of an incurable disorder, which he must know to be so by 
frequent examples of his case ; which he perceives to be so, by the 
inquietude of all around him, by the tears of his friends, and the 
departure or the face of the physician, is nevertheless still in hopes 
of getting over it. His interest is so great, that he only attends to 
his own representations ; the judgment of others is considered as 
a hasty conclusion ; and while death every moment makes new in- 
roads upon his constitution, and destroys life in some part, hope still 
seems to escape the universal ruin, and is the last that submits to 
the blow. 

Cast your eyes upon a sick man, who has a hundred times told 

VOL. I. — ^No. XI. Kk 
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you that he felt himself dying, that he was coDvidccid he qould not 
recover, and that he was ready to expire; examine what passes oa 
his visage when, through zeal or indiscretion, any one comes to tell 
him that his end is at hand. You will see him change tike one who 
is told an unexpected piece of news. He now appears not to have 
thoroughly believed what he had been telling you himself ; he doubted 
much, and his fears were greater than his hopes; but he still had 
some feeble expectations of living, and would not have seen the a{^ 
proaches of death, unless he had been alarmed by the mistaken assi- 
duity of his attendants. 

Death, therefore, is not that terrible thing which we suppose' it to 
l^e. It is a spectre which frights us at a distance, but which dis- 
appears when we come to approach it more closely. Our ideas of 
its terrors are conceived in prejudice, and dressed up by fancy; we 
regard it not only as the greatest misfortune, but a» also an evil 
accompanied with the most excruciating tortures > we have even in- 
creased our apprehensions, by reasoning on the extent of our suffer- 
ings. It must be dreadful, say some, since it is sufficient to separate 
the soul from the body; it must be long, since our sufferings are 
proportioned to the succession of our ideas; and these being pain- 
ful, must succeed each other with extreme rapidity. In this manner 
ha» false philosophy laboured to augment the miseries of our nature, 
and to aggravate that period which nature has kindly covered witb 
insensibility. Neither the mind nor the body can suffer these cala- 
mities ; the mind is, at that time, mostly without ideas, and the body 
too much enieebled to be capable of perceiving its pain. A very 
acute pain produces either death or iainting, which is a state similar 
to death : the body can suffer but to a certain degree ; if the torture 
becomes excessive, it destroys itself; and the mind ceases to perceive, 
when the body can no longer endure. 

In this manner excessive pain admits of no reflection; and where-^ 
ever there are any signs of it, we may be sure that the sufferings of 
the patient are no greater than what we ourselves may have remem- 
bered to endure. 

But in the article of death we have many instances in which the 
dying person has shown, that every reflection which presupposes an 
absence of the greatest, pain, and consequently that pang which ends 
life, cannot even be so great as those which have preceded. Thus, 
when Charles XII. was shot at the siege of Frederickshall, he was 
seen to clap his hand on the hilt of his sword ; and although the blow 
was great enough to terminate one of the boldest and bravest lives 
in the world, yet it was not painful enough to destroy reflection. He 
perceived himself attacked ; he reflected that he ought to defend 
himself, and liis body obeyed the impulse of his mind, even in the 
last extremity. Thus it is the prejudice of persons in health, and 
not the body in pain, that makes us suffer from the approach of 
death: we have, all our lives, contracted a habit of making out ex- 
cessive pleasures and pains; and nothing but repeated experience 
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shows iifl^ how seldom the one can be saffered^or the other enjoyed^ 
to the utmost. 

If there be any thing necessary to confirm what we have said con- 
eeming the gradual cessation of life, or the insensible approaches of 
oar end, nothing can more effectually prove it, than the uncertainty 
of the signs of death. If we consult what Winslow or Bruhier have 
said upon this subject, we shall be convinced, that between life and 
death the shade is so very undistinguishable, that even all the powers 
of art can scarcely determine where the one ends and the other be- 
gins. The colour of the visage, the warmth of the body, the supple- 
ness of the joints, are but uncertain signs of life still subsisting ; 
while, on the contrary, the paleness of the complexion, the coldness 
of the body, the stiffness of the extremities, the cessation of all mo- 
tion, and the total insensibility of the parts, are but uncertain marks 
of death begun. In the same manner also, with regard to the pulse, 
and the breathing, these motions are often so kept under, that it is 
impossible to perceive them. By approaching a looking-glass to 
the mouth <of the person supposed to be dead, people often expect to 
find whether he breathes or not. But this is a very uncertain ex- 
periment : the glass is frequently sullied by the vapour of the dead 
man's body, and often the person is still alive although the glass is 
DO way tarnished. In the same manner, neither burning nor scari- 
fying, neither noises in ,the ears, nor pungent spirits applied to the 
nostrils, give certain signs of the discontinuance of life; and there 
are many instances of persons who have endured them all, and 
afterwards recovered, without any external assistance, to th^ astonish^ 
inent of the spectators. How careful, therefore, should we be, before 
we commit those who are dearest to us to the grave, to be well 
assured of their departure. Experience, justice, humanity, all 
persuade us not to hasten the funerals of our friends, but to keep 
their bodies unbmied, until we have certain signs of their real 
decease. 

CHAPTER XXXIII. 

OF THE VARIETIES IN THE HUMAN RACE. 

Hitherto we have compared man with other animals; we now 
come to compare men with each other. We have hitherto considered 
him as an individual, endowed with excellencies above the rest of the 
creation; we now come to consider the advantages which men have 
over men, and the various kinds with which our earth is in- 
habited. 

If we compare the minute differences of mankind, there is scarcely 
one nation upon the earth that entirely resembles another; and there 
may be said to be as many different kinds of men as there are coun- 
tries inhabited. One polished nation does not differ more from ano- 
ther, than the merest savages do from those savages that lie even 
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coDtiguous to them ; and it frequently happens that a river or a 
mountain divides two barbarous tribes, that are unlike each other in 
manners, customs; features, and complexion. But these difierences, 
however perceivable, do not form such distinctions as come within a 
general picture of the varieties of mankind. Custom, accident, or 
fashion, may produce considerable alterations in neighbouring Da* 
tions ; their being derived from ancestors of a difierent climate or 
com[^xion, may contribute to make accidetftal distinctions, whidi 
every day grow less ; and it may be said, that two neighbouring^ 
nations, how unlike soever at iSrst, will assimilate by degrees, and 
by long continuance the difference between them will at last become 
almost imperceptible. It is not, therefore, between contiguous 
nations we are to lode for any strong marked varieties in the humatf 
species ; it is by comparing the inhabitants of opposite climates and 
distant countries ; those who live within the polar circle with those 
beneath the equator; those that live on one side of the globe with 
those that occupy the other. 

Of all animals the differences between mankind are the smallest. 
Of the lower races of creatures, the changes are so great as often 
entirely to disguise the natural animal, and to distort or to disfigure 
its shape. But the chief differences in man are rather taken from the 
tincture of his skin than the variety of his figure ; and in all climates 
he preserves his erect deportment, and the marked superiority of his 
form. If we look round the world, there seems to be not above six 
distinct varieties in the human species,^ each of which is strongly 
marked, stnd speaks the kind seldom to have mixed with any other. 
But there is nothing in the shape, nothing in the faculties, that shows 
their coming from different originals; and the varieties of cli- 
mate, of nourishment, and custom, are sufficient to produce every 
change. 

The first distinct race of men is found round the polar regions. 
The Laplanders, the Esquimaux Indians, the Samoeid Tartars, the 
inhabitants of Nova Zembia, the Borandians, the Greenlanders, and 
the natives of Kamtschatka, may be considered as one peculiar race 
of people, all greatly resembling each other in their stature, their 
complexion, their customs, and their ignorance. These nations 
being under a rigorous climate, where the productions of nature are 
but few, and the provisions coarse and unwholesome, their bodies 
have shrunk to the nature of their food ; and their complexions have 
suffered from cold almost a similar change to what heat is known to 
produce, their colour being a deep brown, in some places inclining 
to actual blackness. These, therefore, in general, are found to be a 
race of short stature, and odd shape, with countenances as savage as 
their manners are barbarous. The visage, in these countries, is large 
and broad, the nose flat and short, the eyes of a yellowish-brown, 
inclining to blackness, the eye-lids drawn towards the temples, the 

* I have taken four of these varieties from Linnasus ; those of the Lap- 
landers and Tartars from M. Buffon. 
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cbadc-bones extremely high, the mouth very Iarg;e, the lips thick 
wd turned outwards, the voice thin and squeaking, the bead large, 
the hair black and straight, the colour of the skin of a dark greyish.* 
They are short in stature, the generality not being above four feet 
high, and the tallest not above ^ye. Among all these nations the 
women are as deformed as the men, and resemble them so nearly, 
that one cannot at jfirst distinguish the sexes among them. 

These nations not only resemble each other in their deformity, 
their dwarfishness, the colour of their hair and eyes, but they have, 
ifk a great measure, the same inclinations and the same manners, 
being all equally rude, superstitious, and stupid. The Danish Lap- 
landers have a large black cat, to which they communicate their 
•ecrets, and consult in all their affairs. Among the Swedish Lap- 
bnders, there is in every family a drum for consulting the devil ; 
and although these nations are robust and nimble, yet they are so 
cowardly that they never can be brought into the field. Gustavus 
Adolphus attempted to form a regiment of Laplanders, but he found 
it knpossible to accomplish his design ; for it should seem that they 
can live onl^^ in their own country, and in their own manner. They 
make use of skates, which are made of fir, of near three feet long, 
and half a foot broad ; these are pointed, and raised before, and tied 
to the foot by straps of leather. With these they skate upon the 
ky snow with such velocity, that they very easily overtake the 
swiftest animals. They mike use also of a pole, pointed with iron 
al.ooe end, and rounded at the other. This pole serves to push 
tiiem along, to direct their course, to support them from falling, to 
atop the impetuosity of their motion, and to kill that game which 
they have overtaken. Upon these skates they descend the steepest 
mountains, and scale the most craggy precipices ; and in these 
exercises the women are not less skilful than the men. They have 
all the use of the bow and arrow, which seems to be a contrivance 
common to all barbarous nations; and which, however, at first, 
required no small skill to invent. They launch a javelin also with 
great force ; and some say that they can hit a mark, no larger than 
a crown, at thirty yards distance, and with such force as would fierce 
a man through. They are all hunters; and particularly pursue the 
ermine, the fox, the ounce, and the martin, for the sake of their 
skins. These they barter with their southern neighbours for brandy 
and tobacco, both which they are fond of to excess. Their food is 
firincipally dried fish, the flesh of rein-deer and bears. Their bread 
IS composed of the bones of fishes^ pounded and mixed with the 
inside tender bark of the pine tree. Their drink is train-oil and 
brandy, and when deprived of these, water in which juniper berries 
have been infused. With regard to their morals, they have ail the 
virtues of simplicity, and all the vices of ignorance. They ofler 
their wives and daughters to strangers; and seem to think it a par- 
ticular honour if their offer be accepted. They have no idea of reli- 

* Crautz. 
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gion, or a Supreme Being ; the greatest number €»f them are idolaters ; 
fkud their superstition is as profound «s their worship is contemptible. 
Wretched and ignorant as they are, yet they do not want pride ; 
they set themselves far above the rest of mankind ; and Grants 
•assures us, that when the Greenlanders are got together, nothing is 
so customary among them as to turn the Europeans into ridicule. 
They are obliged, indeed, to yield them the pre-eminence in under- 
standing and mechanic arts ; but they t!o not know how to set any 
value upon these. They therefore <;ount themselves the only civiliz- 
ed and well-bred people in the world ; and it is common with them, 
when they see a quiet or a modest stranger, to say that he is almost 
fis well-bred as a Greenlander. 

From this description, therefore, this whole race of people may be 
considered as distinct from any other. Their long continuance in a 
climate the most inhospitable, their being obliged to subsist on food 
the most coarse and ill prepared, the savageness of their manners, 
and their laborious lives, all have contributed to shorten their stature, 
and to deform their, bodies /^ In proportion as we approach towards 
the north pole, the size of the natives appears to diminish, growing 
less and less as we advance higher, till we come to those latitudes 
that are destitute of ail inhabitants whatsoever. 

The wretched natives of these climates seem fitted by nature to 

endure the rigours of their situation. . As their food is but scanty 

and precarious, their patience in hunger is amazing.f A man who 

has eaten nothing for four days, can manage his little canoe in the 

most furious waves, and calmly subsist in the midst of a tempest that 

would quickly dash an European boat to pieces. Their strength is 

not less amazing than their patience ; a woman among them will 

carry a piece of timber, or a stone, near double the weight of what 

an European can lift. Their bodies are of a dark grey all over; and 

their faces brown, or olive. The tincture of their skins partly seems 

to arise from their dirty manner of living, being generally daubed 

with train-oil ; and partly from the rigours of climate, as the sudden 

alterations of cold and raw air in winter, and of burning heats in 

summer, shade their complexions by degrees, till, in a succession of 

generations, they at last become almost black. As the countries in 

which these reside are the most barren, so the natives seem the most 

barbarous of any part of the earth. Their more southern neighbours 

of America treat them with the same scorn that a polished nation 

would treat a savage one; and we may readilyjudge of the rudeness 

of those manners, which even a native of Canada can think more 

barbarous than his own. 

But the gradations of nature are imperceptible ; and while the 
north is peopled with such miserable inhabitants, there are here and 
there to be found, upon the edges of these regions, people of larger 
stature and completer figure. A whole race of the dwarfish breed 

* Ellis's Voyaffc, p. 256. 
+ Crantz, vol.i.p. 131. 
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k ofl^i found to come down from the north, and iettle more to the 
southward ; and, on the contrary, it sometimes happens that southerly 
nations are seen higher up, in the midst of these diminutive tribes, 
where they have continued for time immemorial. Thus the Ostiac 
Tartars seem to be a race that have travelled down from the north, 
and to be originally sprung from the minute savages we have been 
describing. There are also Norwegians and Finlanders, of proper 
stature, who are seen to inhabit in latitudes higher even than Lap- 
land. These, however, are but accidental migrations, and serves as 
shades to unite the distinct varieties of mankind. 

The second great variety in the human species, seems to be that 
of the Tartar race; from whence, probably, the little men we have 
been describing originally proceeded. The Tartar country, taken 
in general, comprehends the greatest part of Asia ; and is, conse- 
quently, a general name given to a number of nations, of various 
forma and complexions. But however they seem to differ from each 
other, they agree in being very unlike the people of any other coun- 
try. All these nations have the upper part of the visage very 
broad, and wrinkled even while yet in their youth. Their noses arc! 
short and flat, their eyes little and sunk in their heads; and, in some 
of them, they are seen five or six inches asunder. Their cheek- 
bones are high, the lower part of their visage narrow, the chin long 
and advanced forward, their teeth of an enormous size and growing 
separate from each other, their eye-brows thick, large, and covering 
their eyes, their eye-lids thick, the face broad and flat, the complexion 
olive-coloured, and the hair black. They are of a middle size, ex-^ 
tremely strong, and very robust. They have but little beard, which 
grows stragglingly on the chin. They have large thighs, and short 
legs. The ugliest of all are the Calmucks, in whose appearance there 
seems to be something frightful. — They all lead an erratic life, re- 
maining under tents of hair or skins. They live upon horse-flesh 
and that of camels, either raw or a little sodden between the horse 
and the saddle. They eat also fish dried in the sun. Their most 
usual drink is mares' milk fermented with millet ground into meal. 
They all have the head shaven, except a lock of air on the top, 
which they let grow sufficiently long to form into tresses, on each 
side of the face. The women, who are as ugly as the men, wear 
their hair, which they bind up with bits of copper and other orna- 
nieots of a like nature. The majority of these nations have no re- 
ligion, no settled notions of morality, no decency of behaviour. They 
are chiefly robbers ; and the natives of Dagestan, who live near 
their more polished neighbours, make a traffic of Tartar slaves who 
have been stolen, and sell them to the Turks and the Persians. 
Their chief riches consist in horses, of which perhaps there are more 
in Tartary than in any other part of the world. The natives are 
taught by custom to live in the same place with their horses ; they 
are continually employed in managing them, and at last bring them 
to such great obedience, that the horse seems actually to understand 
the rider's intention. 
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To* this racse of imen, also, we; must' refer the Chraese and thai 
Japanese, however- different thej seem in their mabners and oere- 
monies. It is the form of the body that we ard now prineipalljr 
oonsidering; and there is, between -these countries; a surprising' 
resemblance. It is in general allowed, that the Chinese hare bread 
faces, small eyes, flat noses, and scarcely any beard; that they am 
broad and square shouldered^ and rather less' in stalure than Eoro- 
peans. These are marks common to thenv and the Tartan, and 
they may, therefore^ be considered asl)eing derived from the same 
original. ^' I have observed,*'' says Chardin, ^* that in all the peo- 
ple from the east and the north. of the Caspian Sea, to the peninsula 
of Malacca, that the lines of the face, and -the formation of the 
visage, is the same. This has induced me to- believe, that all these 
nations are derived from the same original, however different either 
their complexions or their manners may appear: for as to the com* 
plexioo, that proceeds entirely from the climate and the food ; and 
as to the manners, these are generally the result of thehr different 
degrees of wealth or power;'^ That they come from one stock is 
evident also from this, that the Tartars who settle in China quickly 
resemble the Chinese ; and, on the contrary^ the Chinese who settle 
in Tartary soon assume the figure and the manners of the Tartars. 

The Japanese so much resemble the Chinese^ that one cannot 
hesitate to rank them in the same class. They only differ in being 
rather browner, as they inhabit a more southern climate. They are 
in general, described as of a brown complexion, a short stature, a 
broad flat face, a very little beard, and black hair. Their customs 
and ceremonies are nearly the same; their ideas of beauty similar; 
and their artificial deformities of blackening the teeth, and bandag- 
ing the feet, entirely alike in both countries. They both, therefore, 
proceed from the same stock ; and although they difler very much 
from their brutal progenitors, yet they owe their civilization wholly 
to the mildness of the climate in which they reside, and to the pecu- 
liar fertility of the soil. To this tribe, also, we may refer the Cochin- 
Chinese, the Siamese, the Tonquinese, and the inhabitants of Ara- 
can, Laos, and Pegu, who, though all differing from the Chinese, 
and each other, nevertheless have too strong a resemblance not to 
betray their common original. 

Another, which makes the third variety in the human species, is 
that of the southern Asiatics; the form of whose features and per- 
sons may be easily distinguished from those of the Tartar races. 
The nations that inhabit the peninsula of India seem to be the prin- 
cipal stock from whence the inhabitants of the islands that lie scat- 
tered in the Indian Ocean have been peopled. They are, in general, 
of a slender shape, with long straight black hair, and often with 
Roman noses. Thus they resemble the Europeans in stature and 
features ; but greatly differ in colour and habit of body. The Indi- 
ans are of an olive colour, and, in the more southern parts, quite 
black ; although the word Mogul, in their language, signifies a white 
man. The women are extremely delicate, and bathe very often ; 
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h&y are of an olire coloar, as well as themea; their legs and thigbs 
are long, and their bodies short, which is the opposite to what is seen 
among the women of Europe. They are, as I am assured, by no 
nieaiis so fruitful as the European women ; but they feel the pains 
of chikl*birth with much less sensibility, and are generally up and 
wiell the day following. In fact, these pains seem greatest in all 
countries where the women are most delicate, or the constitution 
enfeebled by luxury or indolence. The women of savage nations 
aeem, in a great measure, exempt from painful labours ; and even 
the hard-working wives of the peasants among ourselves have this 
advantage from a life of industry, that their child-bearing is less 
panifiil. Over all India, the children arrive sooner at maturity, than 
with lis of Europe. They oHen marry, and consummate, the hus« 
band at ten years old, and the wife at eight; and they frequently 
have children at that age. However, the women who are mothers 
00 soon, cease bearing before they are arrived at thirty, and at that 
time they appear wrinkled, and seem marked with all the deformities 
of age. The Indians have long been remarkable for their cowardice 
apd efieminacy ; every conqueror that has attempted the invasion 
of their country, having succeeded. The warmth of the climate 
entirely influences their manners ; they are slothful, submissive, and 
luxurious: satisfied with sensual happiness alone, they find no 
pleasure in thinking ; and contented with slavery, they are ready to 
obey any master. Many tribes among them eat nothing that has 
life ; they are fearful of killing the meanest insect ; and have even 
erected hospitals for the maintenance of all kinds of vermin. The 
Asiatic dress is a loose flowing garment, rather fitted for the purposes 
of peace and indolence, than of industry or war. The vigour of the 
Aaatics is in general conformable to their dress and nourishment. 
Fed. upon rice, and clothed in efieminate silk vestments, their soldiers 
are unable to oppose the onset of an European army ; and from the 
times of Alexander to the present day, we have scarcely any instancea 
of their success in arms. Upon the whole, therefore, they may be 
considered as a feeble race of sensualists, too dull to find rapture in 
any pleasures, and too indolent to turn their gravity into wisdom. 
To this class we may refer the Persians and Arabians, and, in general, 
the inhabitants of the islands that lie scattered in the Indian 
Ocean. 

The fourth striking variety in the human species, is to be found 
among the Negroes of Africa. This gloomy race of mankind is found 
to blacken all the southern parts of Africa, from eighteen degrees 
north of the Line, to its extreme termination at the Cape of Good 
Hope. I know it is said, that the Cafires, who inhabit the southern 
extremity of that large continent, are not to be ranked among the 
Negro race; however, the difierence between them, in point of colour 
and features, is so small, that they may very easily be grouped in 
this general picture ; and in the one or two that I have seen, 1 could 
not perceive the smallest difierence. Each of the Negro nations, it 
must be owned, difler from each other ; they have their peculiar 
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couQiriiea for beauty, itke us ; and difl^nt oaiioiis, ai in Europe, 
pride themselTes upon the regularity of their features. Those of 
Guinea, for instance, are extremely ugly, and have aa insupportable 
scent; those of Mosambique are reckoned beautiful, and have no ill 
smell whatsoever. The Negroes in general are of a black oolour, 
with a smooth, soil skin. This smoothness proceeds from the downy 
softness of the hair which grows upon it; the strength of which gives 
a roughness to the feel in those of a white complexion. Their akios, 
therefore, have a velvet smoothness, and seem less braced upon tfaa 
muscles than ours. The hair of their heads differ entirely from what 
we are accustomed to, being soft, woolly, and short. The beard 
also partakes of the same qusdities ; but in this it differs, that it icon 
turns grey, which the hair is seldom found to do ; so that several 
are seen with white beards and black hair at the same time. Their 
eyes are generally of a deep hazel ; their noses flat and short ; theb 
lips thick and tumid ; and their teeth of an ivory whiteness « This 
tbeir only beauty, however, is set off by the colour of their risin, the 
contrast between the black and white being the more observable. It 
is false, to say that their features are deformed by art ; since^ in the 
Negro children born in European countries, the same deformities 
are seen to prevail ; the same flatness in the nose, and the aame 
prominence in the lips. They are, in general, said to be well 
shaped ; but of such as I have seen, I never found one that might be 
justly called so ; their legs being mostly ill formed, and commonly 
bending outward on the shin-bone. But it is not only in those parts 
of their bodies that are obvious that they are disproportioned ; those 
parts which among. us are usually concealed by dress, with them are 
large and languid.^ The women's breasts, after bearing one child, 
hang down below the navel ; and it is customary with them to suckle 
the child at their backs, by throwing the breast over the shoulder. 
As their persons are thus naturally deformed, at least to our imagi- 
nations, their minds are equally incapable of strong exertions. The 
climate seems to relax their mental powci*s still more than those of 
the body ; they are, therefore, in general, found to be stupid, in- 
dolent, and mischievous. The Arabians themselves, many colonies 
of whom have migrated southward ijaio the most inland parts of 
Africa, seem to have degenerated from their ancestors; and, for- 
getting their ancient learning, and losing their beauty, they have 
become a race scarcely any way distinguishable from the original 
natives. Nor does it seem to have fared otherwise with the Portu- 
guese, who, about two centuries ago, settled along this coast. They 
also are become almost as black as the Negroes ; and are said, by 
some, to be even more barbarous. 

The inhabitants of America make a fifth race, as different from all 

* Linnseus, in prima linea sua, foeminas Africanas depingit .sicut aliqoid 
deforme in parte genitali gestantes, quod signum pudoris nuncapat. AtU- 
men nihil differunt a nostratibus in hac parte nisi quod labia pudendse sint 
aliquantulam tumidiora. In hominibus etiam penis est longior et mnlto 
laxior. 
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tbe rest b cdour as they are distinct in IvibitotioB,. The motives of 
AmeHca^ (except in the northern exlremity, where; they resemble 
the LaplanderSy) are of a red or copper coloir ; and although* in tlie 
old world, 'different climates produce a variety of complexions and 
cnstooM, the natives of the new continent seem to resemble each 
other in almost every respect. They are all nearly of one colour; 
all have black thick straight hair, and thin black beards; which, 
however, they take care to pluck out by the roots. They have, in 
general, flat noses, with high cheek-bones, and small eyes ; and these 
deformities of nature they endeavour to increase by art ; they fl^tteki. 
the -note, and often the whole head of their children, while the bones 
are yet susceptible of every impression.' They paint the body and 
&ce of various colours, and consider, the hair upon any part of it^ 
except the head, as a deformity which they are careful to eradicate. 
Their limbs are generally slighter niade than those of the Europeans; 
and I am anured they are far from being so strong. All- theae 
savages seem to be cowardly ; they seklom are knowa to fac^;$.hei^ 
enemies in the fields but fall upon them at an advantage ; and tlie 
greatness of their fears serves to tncreesethe rigours of their cruelty. 
The wants which they often sustain, make them surpj-icfingly peitient 
in adversity ; distress, by being growa^&miliar, becomes: ie;^ terri- 
ble;- so that their patience is less the result of fortitude than of 
itewtom. They haw^all.a serious aii^^- aithpugh they, seldom think; 
and, however cruel to their enemies, are kind and just to each, other. 
In ^rt, the customs of savage nations in every country, are almost 
tiieaaiiie: a wild, independent, And. precarious life, pro^uceii a p&r 
euliarrtrain of virtues and vices; and -patience and-, hospitality^ in-; 
dolence and rapacity, content and sincerity, are found not less ameng 
the natives of America, than all ihe balrbarous nations; of the 
g4obe. 

The sixth and last variety of the human species,^ id that of th^ 
Europeans, and thenations bordering on them. In thi^ class we may 
reckon the Georgians, Circassians, and' Mingrelians, the inhajbiitantf 
of Asia Minor, and the northern part3 of Africa, together witb a part 
of those countries which lie north-west of the Caspian Sea. The 
inhabitants of these countries differ a good deal from each other ; 
but they generally agree in the colour of their bodiei^, the beauty of 
their complexions^ the largeness of their limbs, and the vigour of their 
imderstandings. Those arts which might have had their invention 
among the other races of mankind ,' have cpme to perfection there. 
in barbaroiw countries, the inhabitants go either naked, or are 
awkwardly clothed in furs or feathers ; in countries semi-barbarous, 
the robes are loose and flowing; but here the .clothing is tessimadti 
Ibr show than expedition, and unites, as much as possible, the extremes 
of ornament and dispatch. 

To one or other of these classes we may refer the people of every 
country ; and as each nation has been less visited by strangers, or 
han had less commerce with the rest of mankind, we find their persons 
and their manners more strongly impressed with one or other of the 
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dwracten raentioned aboye. ^On the contrary, in those places whsra 
trade has long flourished, or where enemies have made many incur- 
sions, the races are usually found blended, and properly fall beneath 
no one character. Thus, in the islands of the Indian Ocean, where 
a trade has been carried on for time immemorial, the inhabitants ap- 
pear to be a mixture of all the nations upon the earth ; white, olive, 
brown, and black men, are all seen living together in the same city, 
and propagate a mixed breed, that can be referred to none of the 
classes into which naturalists have thought proper to divide man- 
kind. 

Of all the colours by which mankind is diversified, it is easy to 
perceive, that ours is not only the most beautiful to the eye, but the 
most advantageous. The fair complexion seems, if I may so ex« 
press it, as a transparent covering to the soul ; all the variations of 
the passions, every expression of joy or sorrow, flows to the cheek, 
and, without language, marks the mind. In the slightest chang»of 
health, also, the colour of the European face is the most exact inoez, 
and often teaches us to prevent those disorders that we do not as yet 
perceive : not but that the African black, and the Asiatic olive com- 
plexions, admit of their alterations also : but these are neither so 
distinct, nor so visible, as with us; and, in some countries^ the colour 
of the visage is never found to change, but the face continues in 
the same, settled shade, in shame and in sickness, in anger and 
despair. 

The colour, therefore, most natural to man, ought to be that which 
is most becoming ; and it is found, that, in all regions, the children 
are bom fair, or at least red, and that they grow more black or tawny 
as they advance in age. It should seem, consequently, that roan is 
naturally white ; since the same causes that-darken the complexion in 
infants, may have originally operated, in slower degrees, iu blacken- 
ing whole nations. We could, therefore, readily account for the 
blackness of difierent nations, did we not see the Americans, who 
live under the Line, as well as the natives of Negroland, of a red 
colour, and but a verv small shade darker than the natives of the 
northern latitudes in the same continent. For this reason, some have 
sought for other causes of blackness than the climate ; and have en- 
deavoured to prove, that the blacks are a race of people bred from 
one man, who was marked with accidental blackness. This, however, 
is but mere ungrounded conjecture; and although the Americans are 
not so dark as the Negroes, yet we must still continue in the ancient 
opinion, that the deepness of the colour proceeds from the excessive 
heat of the climate : for if we compare the heats of Africa with those 
of America, we shall find they bear no proportion to each other. In 
America, all that part of the continent which lies under the Line is 
cool and pleasant, either shaded by mountains, or refreshed by 
breezes from the sea; but in Africa, the wide tract of country that 
lies under the Line is very extensive, and the soil sandy : the re- 
flection of the sun, therefore, from so large a surface of earth, is 
almost intolerable ; and it is not to be wondered at that the inhabit- 
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•OU should bear, id their looks, the marks of the inhotphable cli- 
Bmte. In America, the country is but thinly inhabited, and the more 
torrid tracts are generally led desert by the inhabitants ; for which 
reasons they are not so deeply tinged by the beams of the san. But 
ID Africa the whole face of the country is fully peopled ; and the 
natives are obliged to endure their situation, without a power of 
migration. It is there, consequently, that tbey are in a manner tied 
down to feel all the severity of the heat ; and their complexions take 
the darkest hue they are capable of receiving. We need not there- 
fore have recourse to any imaginary propagation from persons acci- 
dentally black, since the climate is a cause obvious and sufficient to 
produce the effect. 

Id fact, if we examine the complexions of different countries, we 
■ball find them darken in proportion to the heat of their climate, and 
the shades gradually to deepen as they approach the Line. Som* 
natioos, indeed, may be found not so much tinged by the sun air 
others, although they lie nearer the Line. But this ever proceeds 
from some accidental causes ; either from the country lying higher, 
aod consequently being colder, or from the natives bathing oilener, 
aod leading a more civilized life. In general it may be asserted, 
4iat, as we approach the Line, we find the inhabitants of each coun- 
try grow browner, until the colour deepens into perfect blackness. 
•Thus, taking our standard from the whitest race of people, and be- 
giDDlDg with our own country, which, I bdieve, bids fairest for the 
pre-emineDce, we shall find the French, who are more southern, a 
■light shade deeper than we ; going farther down, the Spaniards are 
browner than the French ; the inhabitants of Fez darker than they ; 
•od the natives of Neg^oland the darkest of all. In what manner 
the sun produces this effect, and how the same luminary which wliitens 
wax and linen, should darken the human complexion, is not easy to 
GODceive. Sir Thomas Brown first supposed that a mucous sub- 
stance, which had something of a vitriolic quality, settled under the 
reticular membrane, and grew darker with heat. Others have sup- 
posed that the blackness lay in the epidermis, or scarf skin, which 
was burnt up like leather. But nothing has been satisfactorily dis- 
covered upon the subject : it is sufficient that we are assured of the 
foci; and that we have no doubt of the sun's tingeing the complexion 
ID proportion to its vicinity. 

But we are not to suppose that the sun is the only cause of darken- 
iog the skin ; the wind, extreme cold, hard labour, or coarse and 
sparing nourishment, are all found to contribute to this efi^t. We 
find the peasants of every country, who are most exposed to the 
weather, a shade darker than the higher ranks of people. The 
savage inhabitants of ail places are exposed still more, and therefore 
contract a still deeper hue ; and this will account for the tawny colour 
of the North American Indians. Although they live in a climate the 
same, or even more northerly than ours, yet they are found to be of 
comf^xioosvery diffisrent horn those of Europe. But it must be 
coDfldered that they live continually exposed to the sun ; that they 
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me many methods to darken their skins by art, painting them with 
red ochre, and anointing them with the fat of bears. Had they 
taken, for a succession of several generations, the same preicautions 
to brighten their colour that an European does, it is very probable 
that they would in time come to have similar complexions, and per- 
haps dispute the prize of beauty. 

The extremity of cokl is not less productive of a tawny com- 
plexion than that of heat. The natives of the arctic circle, as was 
observed, are all brown, and those that lie most to the north are al- 
most enthrely black. In this^ manner, both extremes are unfavour- 
able to the human form and colour, and the same effects are pro- 
duced under the poles that are found at the Line. 

With regard to the stature of the people of difierent countries, 
that seems chiefly to result from the nature of the food, and the 
quantity of the supply. Not but that the severity of heat or cold 
may, in some measure, diminish the growth, and produce a dwarflsh- 
nessof make; but, in general, the food is the great agent in pro- 
ducing this effect : where that is supplied in large quantities, and 
whore its quality is wholesome and nutrimental, the inhabitants iEire 
generally seen above the ordinary stature. On the contrary, where 
it is afforded in a sparing quantity, or very coarse, and void of 
DoariAment in its kind, the inhabitants degenerate, and sink below 
the ordinary size of mankind. In this respect they resemble other 
animals, whose bodies, by proper feeding, may be greatly augmented. 
An ox, on the fertile plains of India, grows to a size four times as 
large as the diminutive animal of the same kind bred in the Alps. 
The horses bred in the plains are larger than those of the mountain. 
So it is with man : the inhabitants of the valley are usually found 
taller than those of the hill ; the natives of the Highlands of Scotland, 
for instance, are short, broad, and hardy; those of the Lowlands are 
tall and shapely. The inhabitants of Greenland, who live upon dried 
fish and seals, are less than those of Gambia or Senegal, where 
nature supplies them with vegetable and animal abundance. 

The form of the face seems rather to be the result of custom. 
Nations who have long considered some artificial deformity as beau- 
tiful, who have industriously lessened the feet, or flattened the nose, 
by degrees begin to receive the impression they are taught to assume, 
and nature, in a course of ages, shapes itself to the constraint, and 
assumes hereditary deformity. We find nothing more common in 
births than for children to inherit sometimes even the accidental de^ 
formities of their parents. We have many instances-'Of squinting in 
the father, which he received from fright, or habit, communicated to 
the offspring ; and I myself have seen a child distinctly marked with 
a scar, similar to one the father had received in battle. In this man- 
ner accidental deformities may become natural ones ; and by assi- 
duity may be continued, and even increased, through successive 
generations. From this, therefore, may have arisen the small eyes 
and long ears of the Tartar and Chinese nations. From hence ori- 
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giaally may have come the flat noses of the blacki, and the flat heads 
of the AmlBrican Indians. 

In this slight surrey, therefore^ I think we may see that all the 
rariations in the human figure, as far as they differ from our own, 
are produced either by the rigour of the climate, the bad quality or 
the scantiness of the provisions, or by the savage customs of the 
country. They are actual marks of the degeneracy in the human 
Ibrm : and we may consider the European figure and colour lis 
standards to which to refer all other varieties, and with which to com- 
pare them. In proportion as the Tartar or American approaches 
nearer to European beauty, we consider the race as less degenerated ; 
in proportion as he diflers more widely, he has made greater devia- 
tions from his original form. 

That we have all sprung from one common parent, we are taught, 
both by reason and religion, to believe ; and we have good reason 
also to think, that the Europeans resemble him more than any of 
the rest of his children. However, it must not be concealed that the 
olive-coloured Asiatic, and even the jet-black Negro, claim this 
honour of hereditary resemblace, and assert that white men are mere 
deviations from original perfection. Odd as this opinion may seem, 
they have Linnseus, the celebrated naturalist, on their side; who 
supposes man a native of the tropical climates, and only a sojourner 
moire to the north. But, not to enter into a controversy upon a 
matter of very remote speculation, I think one argument alone will 
suffice to prove the contrary, and shew that the white man b the 
original source from whence the other varieties have sprung. We 
have frequently seen white children produced from black parents^ 
but have never seen a black ofispring the production of two whites. 
From hence we may conclude, that whiteness is the colour to which 
mankind naturally tends : for as, in the tulip, the parent stock is 
known by all the artificial varieties breaking into it ; so, in map, 
that colour must be original which never alters, and to which all the 
rest are accidentally seen to change. I have seen in London, at 
difibrent times, two white Negroes, the issue of black parents, that 
served to convince me of the truth of this theory. I had before been 
taught to believe that the whiteness of the Negro skin was a disease, 
a kind of milky whiteness, that might be called rather a leprous crust 
than a natural complexion. I was taught to suppose, that the num* 
berless white N'egroes found in various parts of Africa, the white 
ioaen that go by the name of Chacrelasjn the East Indies, and the 
white Americans, near the Isthmus of Darien, in the West Indies, 
were all so many diseased persons, and even more deformed than ■ 
the blackest of the natives. But, upon. examining that Negro which 
was last shown in London, I found the colour to be exactly like that ? 
of an European ; the visage white and ruddy, and the lips of the . 
proper redness. However, there were sufficient marks to coavince 
me of its descent. The hair was white and woolly, and very unlike = 
any thing I had seen before. The iris of the eye was yelloWf in- 
clining to red ; the nose was flat, exactly resembling that of a Negro ; * 
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and th^ lips thick and prominent. No doobt^ therefore^ remaiiied 
of the child's having been born of Negro parents; and the person 
who showed it had attestations to convince the most incredulous. 
From this then we see that the variation of the Negro colour is into 
whiteness, whereas the white are never found to have a race of 
Negro children. Upon the whole, therefore, all those changes whidh 
the African, the Asiatic, or the American undergoes, are but acci- 
dental deformities, which a kinder climate, better nourishment, or 
more civilized manners, would, in a course of centuries, very probably 
remove. 



CHAPTER XXXIV. 

OF MONSTERS. 

Hitherto I have only spoken of those varieties in the human 
species that are common to whole nations ; but there are varieties of 
another kind, which are only found in the individual, and, being 
more rarely seen, are therefore called monstrous. If we examine into 
the varieties of distorted nature, there is scarcely a limb of the body, 
or a feature in the face, that has not suffered some reprobation, 
either from art or nature ; being enlarged or diminished, lengthened 
or wrested from its due proportion. Linnaeus, after having given a 
catalogue of monsters, particularly adds, the flat heads of Canada^ 
the long heads of the Chinese, and the slender waists of the women 
of Europe, who, by strait lacing, take such pains to destroy their 
health, through a mistaken desire to improve their beauty.* It be- 
longs more to the physician than the naturalist to attend to these 
minute deformities; and, indeed, it is a melancholy contemplation 
to speculate upon a catalogue of calamities, inflicted by unpitying 
nature, or brought upon us by our own caprice. Some, however, 
are fond of such accounts ; and there have been books filled with 
nothing else. To these, therefore,. I refer the reader; who may be 
better pleased with accounts of men with two heads, or without any 
head, of children joined in the middle, of bones turned into flesh, or 
flesh converted into bones, than I am.f It is sufficient here to ob- 

* Linneei Syst. vol. i. p. 29. Monorchides ut minus fertiles. 
t Vide Phil. Trans, passim. Miscellan. Curioss. Joban. Baptist. Wenck. 
Dissertatio Physica an ex virilis humani seminis cum brutali per uefariurn 
coitum commixtione, aut vicissim ex bruti maris cum muliebri humano se- 
minis commixtione possit verus homo generari. Vide etiam, Johnstoni 
Thaumatographia Naturalis. Vide Adalbert! Disquisitio Physica ostenti 
duorura puerorum unus quorum dente aureo, alter cum capite giganteo Bi- 
luffi spectabantur. A man without lungs and stomach ; Journal des Sea- 
vans, 1672, p. 301. Another without any brain ; Andreas Caroli Memor- 
abilia, p. 167. an. 1676. Another without any head ; Giornale di Roma, 
finno. 1675, p* 26. Another without any arms ; New Memoirs of 
Literature, vol. iv. p. 44(0. In short, the variety of these accounts is almost 
infinite ; and, perhaps, their use is as much circumscribed as their variety 
Is extensive. 
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•tthrej that (iriety dAy V ei^pk^ieri^e rautt haTe rfio^rn uii' nuMhibh 
instancesof this kind, produced by nature or affection; calamitiea 
tbU bO'i^ity can croften, or asuidanyrelieVe. 
' Pasrfng over, tlMn^ore, eVery other accoimt, I ahall only menticAi 
ttfe (kkiMNis idstanc^ quoted by Faiher Malbranche» updki which be 
foMdift hiM beaadfal theorj of moDstrous producticms. A woteaft of 
Pariiy the wife of a timd^man,^ went to see a criminal broke alife 
i^Mih the wheel; at the place of public execution. She was at that 
tiMei tiK> months advanced hi hei* pregnancy, and: no way subject to 
^y diifbi^ers to affect the child m her ^omb. She waq, howerer* 
of a tender habit of body; and» though led by curiosity to this 
lidnrid spectacle, very easily moved to frity and compassion. She 
felt, thei^ore, all thocfe strong emotipns which so terrible a sight 
fMmt naturally inspire ; ' shuddered at every blow the criminal re- 
Vceivcdy and almost swooned at his cries. Upon retumbg from this 
•eeiie of blood, she continued for some days pensive, aiid her imagi- 
fia(i6ii sdtl wrought upon the spectacle she had late^ seen. After 
iMok iivnci; howefv^r, she seemed perfectly recovered from her fltghty 
aikl had almoflt fbrgott^n her former uneasmess: When the tinie 
^lier deliviery apprbkched, she seemed no wajrs mindful of her 
UMier tMon, nor were her fftims in labour more than usual in suck 
'd^citoaastaiik^: • But what was the anMsement of her friebdfc and 
-ainaiants, whisn the chHd came into the world ! It was foutid thai 
-4Mry fiM> in ite body was broken Hke those of the malefactor, and 
>iil Ml tht^MAfte place. ThiB pobr infiint, that bad suffered the pains 
^lifd eVeb hetote its coming into the world, dkl not die, but lived in 
ah boqiital, itf Paris, for twenty years after, a wretched instance of 
tte stippotod' powers of knagination in the mother, of altering^ and 
ifieforthig the mfant in the womb. The manner in which Malbraoehe 
v^hsona oi^nf this fact, is as follows*: The Creator has established 
eiidi a sympathy between the several parts of nature, that we are led 
net: only to imitate eaieh oth^, but also to partake in the same 
ofectkMis aikl desires. The animal spirits are thus carried to the 
ies|ieeCive'parts 0f the body, to perform the same actions whudb we 
■ae caherrf perform, to reoeire in some measure their wounds, and 
take pirt ' in their sufferings. Ezpericnce tells us, that if we look 
atftttlWely-oii any person severely beaten, or sorely wounded, the 
aparils ini^ediate^ iowintb those parts of the body! aincheomipoiid 
to fhoik we see in pain. The moredelicate the eonatitiition, theiBbre 
iCil'thas'affhcted; the spirits making a stronger imiiresBoa on the 
Area of a weiddy habit than of a robust one. Smmg vigorauh man 
aSee an'eilicution without much coooem, while womeo of nieer te»- 
iot^ are'Mfbdc with horror and coneem. This sensibility in them 
mMf cfkxjmeqaeoce, be coimnonicated to all parts of their body; 
and, m§ the fibres of the child in the womb are ineompansbly finer 
thaii thoae of the mother, the course of the animal spiriu most con- 
w&ijfiatolAj produce greater alterationa. Hence, every stroke given 
4o the crimmal forcibly struck the imagination of the woman; 
VOL. I. — No. XJI. Mm 
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'■ ScMih is the reasoning jof an ingeiMoas mail upon a fact, the ireia- 
dnjf' ci'irtadi muxiy.iiaDe hate called in qiieftioD.* .. They ^hftTO 
■ilowedy iMkted, thiU mtA a child might have been prodooedr bat 
liaiv denied the cacae of its deformity. How eonld. the imagioatkNi 
•fitheuotiSery" say they, prodooe siidi dnsadfid effiiets upcMi .her 
MVti • She has no eommnnioation with- the infant; jhe soaroel||r 
MIohes It in any -part; quite unaffected with her cQneenifi^k shjpj 
jmieoinity^ in^ a^mannerseckidedy by a fluid in which it;SWfaui^ fippen 
lier thatbcMwr it/ With wtat a variety of defcmmties^jay thegrt 
would ali^maokiod be maiked, ifirfl the yaio and ca(Nrioioii|i desirsp 
irfT-thesnotttirwere thus readily written upon th& body of tt^ohild' 
•¥et!Decwttk8tanding tbn plausible way (^ veasoiung» \ mimolk avqid 
'^^Bg'^OMe Krsdititoilie variely ;6f iiMtanceei h«re.eilb(dr seed pt 
^wftupon thiasubjeet;: Jfil be* prpjudioe^it isias .oidM tboii^gp 
dC cAristotla^'ttnd 'to this day^^iatrongly believed b!f th^.gi^jD^i^iliil^,^ 
jyhttkmd'aseidr.v'hdeeaHiotadJiik^offtreMoiii ai^ Ji)4ai9d If caa 
-giv^ntaMncfvoh whyntie child ^dioiild^ia aiy. ro sp oci t j^eflwMq lb» 
^Mhile dhr'tbeinotiiplR- The faet w^ generally. Jod ^ heifp.. . Ant 
My at Jhooidtldbe tbeparlitolar; print of . tl^ fiO^^imlif^v^k the 
InMt^fivlibiihdrd^tBieaBoem, m:w <i&eiii94^4>^ 

ta^lhbrfedtoagingioni . tWe all know whatia strong^edM thewpfigi- 
faatiawlisatutothoea ^arls m' partioolifrii, without; .beiag ab^e^.t? luppga 
visapiseiiowi'Sus Meet is produced; and why thOfisMginaiiaii pay 
mdl') produce ^thcFtaame.eAet ill msHiii^r.lharGhild i3l^i$,A^it^ 
libimmg it, I see no reason. Those person^ whose en^pJojnnent it is 
•to'Teer up pigeons of dilfereht colours, can breed them, afr their ex- 
-preaiion is, to a feathen In fsV^t, by properly pairing them, they 
can give what colour they will to any feather, in any part pf the 
body. Wore we to reason upon this fact, what could we say ? 
'Might it not be asserted, that the egg being distinct from the body 
' of the female, cannot be influenced by it ? Might it npt be plausibly 
said, that there is no similitude between any part of the egg and any 
particular feather, which we expect lo propagate P and yet, (or all 
this, the- fact is known to be true, and what no speculation can in- 
validate. In the same manner, a thousand various instances assure 
lis, that the child in the womb is sometimes marked by the strong 
afiertions of the mother: how this is performed, we know not; we 
only see theelfect, without any connection between it and the4»nse. 
■The best physiciana have allowed it, and have been satisfied to sub- 
4niC to the experience of a number of ages; but many disbelieve it^ 
'because they expect a reason for every effect. This, however^ is very 
hard to be given, while it is very easy to appear wise by pretending 
incsedulity. 

Among the number of monsters, dwarfs and gianta axe usually 
■reckoned ; though not, perhaps, with the strictest pM>priety» since 

* Baton, Yol. It. p. 9^ 



ANIMALS, 27d 

they are do way different flrom the rest of mankind, except in ataiure' 
It 19 a dispute, however, about words, and therefore scarcely wortK 
contending about. But there is a dispute of a more curious nature 
on this subject ; namely, whether there are races of people thus very-, 
diminutive, or vastly large ; or whether they be merely accidental 
varieties, that now and then are seen in the country, in a few per- 
flona, whose bodies some external cause has contributed to lessen or 
enlarge. 

With regard to men of diminutive stature, all antiquity has been 
unanimous in asserting their national existence. Homer was the 
fint who has given us an account of the pigmy nation contending 
with the cranes ; and what poetical license might be supposed to 
exaggerate. Athenssus has attempted seriously to confirm by his- 
torical assertion.''^ If we attend to these, we must believe, that inv 
the internal parts of Africa there are whole nations of pigmy beings, 
not more than a foot in stature, who continually wage an unequal, 
war with the birds and beasts that inhabit the plains in which they-. 
rende. Some of the ancients, however, and Strabo in particular, 
have supposed all these accounts to be fabulous ; and have been 
more inefined to think this supposed nation of pigmies nothing more 
than a species of apes, well known to be numerous in that part of 
the work! With this opinion the modems have all concurred^ 
and that diminutive race which was described as human, has been 
long degraded into a class of animals that resemble us but very 
hapafect]y. 

The existence, therefore, of a pigmy race of mankind being founded 
in error, or in fable, we can expect to find men of diminutive stature 
only by accident among men of the ordinary size. Of these acci* 
dkital dwarfs, eveiy country^ and almost every village, can produce 
mimerous instances. There was a time when these unfavoured 
efaildren of nature were the peculiar favourites of the great, and no 
prince or nobleman thought himself completely attended unless he 
had a dwarf among the number of his domestics. These poor little 
men were kept to be laughed at, or to raise tlie barbarous pleasure 
of their masters by their contrasted inferiority. Even in England, 
as late as the times of King James the First, the court was at one 
time furnished with a dwarf, a g^ant, and a jester : these the King often 
took a pleasure in of^posing to each other, and often fomented quar- 
ry among them, in order to be a concealed spectator of their ani- 
mosity. It was a particular entertainment of the courtiers at that 
time, too see little Jeflfery, for so the dwarf was called, ride round, 
the 1^» expecting his antagonist, and discovering in hi« actions all 
the marks of contemptible resolution. 

It was in the same spirit that Peter of Russia, in the year 1710, 
celebrated a marriage of dwarfs. This monardi, though raised by 
hm native genius far above a barbarian, was nevertheless still many 
degrees removed from actual refinement. His pieamres, therefore/ 

♦ Atheneiio. ix. 9»K 
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iiiw«ftiie voigvkiiid;. aiid IhiiwMjiiiM^ J^p^* 

iif triu dfty» irhichte laid onkn^d.to beproobimediofweilvpi^ 
lMfbn» tie imrited the whole My of hii cfKulkiw, and eUUipftniig;!. 
etftbuMdof^' to « be pment ei the OMrm^afapignijr ^impmA 
wlimfi. The fmimtiQiMi for this weddmg ^^Rere potopAyJWfSF 
gfiM, bat execated id « etyle of bacbumii' ndicule. He/pjio|4p9|94 
thet aU the dinlif liiieii end women within twalmndrad iniliir^ihQiiUL 
lepefar to the capital, and alro insisted that they shoold be pfeuft ^ 
the^eeranofiy. For;this purpose be sappluod themiriib ppye r 
Tehieles; bot so eoncnred it, that one horse was^saeo earijinc^ fti 
doien off then into thecity at diioe» while Um mob ibUowed sfa<qfiti9i^ 
and laughing from blshind. Some of thein were tit AnH^unwaU^gr 
to obey an order which they knew was calculated to torn tNoa^ato^ 
lUicnle, and did not come.; but he soon obliged them ;to jdbi^,iS|)4ff 
as a pimishnienty enjoined thai they should wail upon tfi^ iswt4rt 
dinner* The -^pfaole' company of dwarfs amounted to aBraBUjrr k^ 
ndes die bride and bridegrbom; who were ridily «dOf|ied>as|dti|i4M^ 
estremi^ of the laMikA* ^or this little company ie ^wriniirtiwnajp, 
enff3^ tMng was suitably provided ; a low tal^>tnidlptMff(l»l^ 
gkssss, and, in short, ertfy thing was so fitted iiM if sUltti^FM; 
beefrdwfaidled to their own standaidi It washis grea» pleasipy t» 
see their gmvity and their pside ; the cooteotioa c^the w^isim iiir- 
plaoes,aM the men for aupmority. This point-^he atiempipdlQ. 
a^juit^ by ovdeiingOhat the isosi diniiniiti?e should take the lepdi* 
but this bred disputes, for none would then consent to siifnpimnpH ; 
Ail tlm» however, being at last seM|ed, dsMOg fbUqwed the dflinir, 
Mt die ball was opened widi a minuet by the bridegroom, who 
measured exactly three feet two indtes high. In the end.mattem 
wers so contriyed, that this little company, who met together in 
gloomy pride, and unwiUing to be pleased, being at last fomi* 
liarized to laughter, joined in the diversion, and became, as the, 
journalist has it,* extremely sprightly and entertaining. 

But whatever may be the entertainment such guests might afibid, 
when united, I never found a dwarf capable of affording any when 
alone. I have sometimes conversed with some of those tl^ were 
exhibited at our fairs about town, and have ever found their intellects 
as contracted as their persons. They in general seem to nie to have 
faculties very much resonbling those of diildren, and their desires^ 
likewise of the same kind ; being diverted with the same sports, and 
best pleased with such companions. Of all those I have i^een, which 
may amount to ^ve or six, the little man, whose name was Coan, thai 
died lately at Chelsea, was the most intelligent and sprightly. I have 
heard him and the giant, who sung at the theatres, sustain a very 
ridiculous duet, to which they were taught to give great spirit. But 
thb mirth, and seeming sagacity, were bot assumed. He kadi by 
long habit, been taught to look' cheerful upon the apfupoach of com- 

• Die dench wardi(ig:e. Iwerg. Hockweit, Ac. Lipsitt, 17ia, vol. fiil. 
page 102. seq. 
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pwyr ; jumI liii ooovamukm was bui4ht mere etiquette of a penoo: 
that had beeo Oied to receive riaicon. When driven jeotofkia 
walk, nothing ooald be more atupid or ignorant, nothing more de^ 
jeeted or forlorn. But we have a complete history of a dwarf, very 
aeenrately related by M. Daubenton, in his part of the Hisleive 
Naiorelle ; which I will here take leave to traiudate. 

This dwarf, whose name was Baby, was well known, having spent 
the gieatest part of his life at Lunenville, in the palace of StaniskoSy 
the titular king of Poland. He was bom in the village of PiaasDe,- 
in France, in the year 1741 . His father and mother were peasant, 
both of good constitutions, and inured to a Hfe ^husbandry and 
labour. Baby, when bom, weighed but a pound and a q|uarter« 
We .are not informed of the dimensions of his body at that time ; -but 
we nay conjecture they were very small, as- he was presented on a 
l^ate to be baptised, and for a long time lay in a slipper. His 
mouth, although proportioned to the rest of his body, was net at thai 
time large enough to take in the nipple; and he was therefore 
obliged to be suckled by a lAie-goat that was in the house, and that 
served as a nurse, attending to his cries with a kind of maternal fond-^ 
nesB. He liegan to articulate some words when eighteen month* 
old : and at two years he was able to walk alone. He was then 
fitted with shoes, that were about an inch and a half long. He waa 
attadied with several acute disorders; but the small-pox was the 
only one which left any marks behind it. Until he was six yeara 
oU, he eat no other food but pulse, potatoes and bacon. His father 
and mother were, from their poverty, incapable of affording hini 
any better nourishment ; and his education was little better than hia. 
food, being bred up among the rustics of the place. At six years old 
he was about fifteen inches high ; and his whole body weighed but 
thirteen pounds. Notwithstanding this, he was well proportienedi' 
and handsome ; his health was good, but.his undentanding scarcely, 
paased the bounds of instinct. It was- at thai time that the king c^ 
Poland) having heard of such a curiosity, had him conveyed 
^ to Lunenville, gave him the name of Bah^f and kept him in his. 
palace. 

Baby having thus quitted the hard condition of a peasant, to enjoy 
all the comforts and the conveniencies of life, seemed to recmve na 
alteration from his new way of living, eithm^in nund or in person : 
he preserved the goodness of his constitution till about the agie o€ 
sixteen, but his body seemed to increase very slowly during' the 
whole time ; and his stupidity was such, that all instructions werer 
loet in improving his understanding. He could never be btought- 
tahave any sense of religion, nor even • to show ihe least signs of a 
reasoning faculty. They 'i^ttempted to teach him dancing and 
music^ but in vain : he never could make any -thing of music, ant 
aafior dancing, ahbough he beat time tolerably, exact, yet he couU 
never remember the figure but while his dandng^mast^ stood by to 
direct his motiona Notwithstanding, a mind thun destitute of under* 
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KMriing WM Doi withoul its pmhhm; tagor aiad jattonqr-JwiniiwiI 
it'«tlHBee» nor wifthe without da a i ing of aawUhwrtiMttoro* « ^ . 
. At the age of fixtaen-Bdbj .«u twfeotgr-iiios incfaartsU; at. this' 
he rested; but haTiBg thai arriTed ei hie acme, the :alteHi|aoiie*of . 
paherty 9 or Tathery perhaps, of old age, came fast upon him. * Fraan 
oeiii^ Teiy beautiful, the poiMr .tittle creature now became quite 4»^ 
finied; hisstreogth amtefonpok him ; ^Ins back4N»e begaiii /to 
bend; his head hung icirward; his legs; gtew' weak; one^ef Us- 
shouMets turned awry ;'.attd his nose grew'dijprdportioBabiy luw^- 
l^lth his strength, his natural spirits alsoi'. fynook him ; and,- hf: uhb 
time he waa twenty, he was grown feeble, decrepit^ and mailcedidth^ 
the strongest impressions of old agio. li had been before. remafUd^ 
by some^ that he: would die of <^ age befiire he armred at tfair^^; 
and, in fact, by the time he was twenty-two, he could scarcely wiJk 
n:lNindred paces, being -worn with the multiplicity, of Us jFoan, and; 
b«nt under the bnrdeu of protracted life. In this year he died : m 
eoid, attended with a slight fever, threw him intoa lund of MmU|E7» 
wfaish had a few momentary intervals; but he could scarcely be» 
Immght to speak. : However, it is asserted, thatin the five laatdaya 
of his life he showed a dearw uoderrtanding than in his times of : 
best health; botat length he tUed, after enduring great agooiei^jii/ 
the iwenty-seeend year itf his ajge. 

Opposite to. tUs aooidMital duninution of the human raice,iathsit 
of itaestraordinary magnitude.. CkMuiemingthereality of analiai> 
oCgiants there- have bera many disputes among the learned; ; Some* 
have affirmed the probability of such a race, uid others as' wann^. 
have denied the possibility of their existence. But it is not Iran: 
any speculative reasonings upon a subject of this kind that informa- 
tion k to be obtained : it is not from the disputes of the' scholar, but 
the labours of the enterprising^ that ve are to be instructed in tins 
inquiry, indeed, nothing can be more absurd than what some learned 
men luive advanced upon this subject. It is very unlikely, says- 
Grew, that there should either be dwarfs or giants; or if such,^they. 
cannot be fitted for the usual enjoyments of life and reason. Had 
man been born a dwarf, he could not have been a reasonable crea^- 
tare; for to that end he must have a jolt head, and then he would 
not have body and blood enough to supply bis brain. with spirits: 
or if he had a small head, proportionable to his body, there would 
not be brain enough for conducting life. But it is still wcnrse with 
giants ; and there could never have been a nation of such, for there- 
would not be food enough found in any country to sustain them ; or 
if there ^t^ere beasts sufficient for this purpose, there would not be 
grass enough for their maintenance. But what is still more^ addi 
others, giants could never be able to support the weight of their own. 
bodies ; since a man of ten feet high must be eight times as heavy. 
as one of the ordinary stature, whereas he has but twice the siae oi- 
muscles «to support such a burden, and,. consequently^ would be over*: 
loaded- with the weight of his own body. Such are the theories upon> 
this subject ; and they require no other answer, but that experience 



AN1MAIA 370 

prores them both to be false: dwarik are found capable of life and 
reason ; and giants are seen to carry their own bodies. We haye 
several accounts from manners^ that a nation of giants actually 
exists ; and mere speculation should never induce us to doubt their 
veracity. 

Ferdinand Magellan was the first who discovered this race of 
people along the coast towards the extremity of South America. 
Magellan was a Portuguese, of noble extraction, who having long 
behaved with great bravery under Albuquerque, the conqueror of 
India, he was treated with neglect by the court upon his return. 
Allying, therefore, to the King of Spain , he was intrusted with 
the command of five ships, to subdue the Molucca Islands, upon one 
of which he was slain. It was in his voyage thither that he happened 
to winter in St. Julian's Bay, an American harbour, forty-nine de- 
grees south of the Line. In this desolate region, where nothing was 
seen but objects of terror, where neither trees nor verdure drest the 
face of the country, they remained for some months without seeing 
any human creature. They had judged the country to be utterly 
uninhabitable^ when one day they saw approaching, as if he had 
be^ dropt from the clouds, a man of enormous stature, dancing and 
singing, and putting dust upon his head, as they supposed, in token 
of peace. This overture for friendship wasj by Megallan's com* 
.mand, quickly answered by the rest of his men ; and the giant ap- 
proaching, testified every mark of astonishment and surprise. He 
was so tall that the Spaniards only reached his waist; l»s face was 
broad, his colour brown, and painted over with a variety of tints ; 
each cheek had the resemblace of a heart drawn upon it ; his hair 
was approaching to whiteness; he was clothed in skins, and armed 
with a bow. Being treated with kindness, and dismissed with some 
trifling presents, he soon returned with many more of the same 
stature, two of whom the mariners decoyed on shipboard. Nothing 
could be more gentle than they were in the beginning; they con- 
sidered the fetters that were preparing for them as ornaments, 
and played with them like children with their toys; but when they 
found for what purpose they were intended, they instantly exerted their 
amazing strength, and broke them in pieces with a very easy eflfort. 
This account, with a variety of other circumstances, has been con- 
firmed by succeeding travellers: Herrera, Sebald Wert, Oliver, 
Van Noort, and James le Mau*e, all correspond in affirming the fact, 
although they difier in many particulars of their respective descrip- 
tions. The last voyager we have had that has seen this enormous 
race, is Commodore Byron. I have talked with the person who first 
gave the relation of that voyage, and who was the carpenter of the 
Commodore's ship ; he was a sensible understanding man, and I 
believe extremely faithful. By him therefore I was assured, in the 
most, solemn manner, of the truth of bis relation ; and this account 
has since been confirmed by one or two publications, in all whicsh 
the particulars are pretty nearly the same. One of the curcumstan- 
ces which most puzzled me to reconcile to probability, was that of 
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-WA fiobw Om-MMxieur-iikm w bfc'of'EnNbftMHvlJtMd, Mara 
^teitf-meaHinMo be dtigwwawi'ftairdtitfwlbfaiik' r warwirWHr, 
tMHAnt, iaw/etaOBi horn 'M'hUi»«t tut MiNnhdll-lMwtf.hUMl 
tugh wucuMbleofcanTingft mui of nine loot, or, in oHmfiMV, 
'mt'Mumi'Jmiam ai<lkrgtl« liwlf. Rrrt ilm in H rt w' nitl l iMiif riA iiii 
■WtMndtir, that M mhM k bedrt tti'aa ankirirt'ottiiyilriihrof 
onRnuT litB lahnwy «(itt,~ wid tha proptMtidH M#eMi'4il*^«tfl 
tbo' AnMr inauiMw moMrljrsuat <w« dm nfrlMi^, ^wMiK 
'PBftM our HMDt to the ubteAM'ttf' Kna^gtoMtraMttf Bufetw 

lhwji«ftisttiMttbkt'rettdM ftv (WiHto- in)Mti||ktied:-' {PlriMMM 
'«MMWV boMvet, ttu ibef tte « wuAsttf; Mduft dttag^'Uir 
abode with the course of the Him, and sbifling their situetion for the 
convenience of food, dhnalp, or pasture.* 

This race of giants are described us possessed of great strength ; 
and no doubt they must be very different from those accidental gi- 
ants that are to be seen in diflerent parts of Europe. Stature with 
these seems rather their infirmitj' than their pride ; and adds lo their 
burden, without increasing their strength. Of those i have seen, the 
generality were ill-formed and unhealthful; weak in their persons, 
■or incapable of exerting what strength they were poisesed of. The 
same defects of understanding thai attended those of si^ppressed ata. 
ture, were found in those who were thus overgro*n ; they Were 
heavy, phlegmatic, stupid, and inclined to sadness. Their numbers, 
however, are but few ; and it is thus kindly ordered by frovidence, 
that as the middle state is the best fitted for happiness, so the middle 
itaAa ofmankiDd are produced in the greatest rarietj. 

HowieTer, mankind senn* naturally to have a veiipoci for rtfln-of 
OMMordinary stature ; and it has been a sappOMlion of long-'aUM- 
jng, that OUT abcestOi^ were mHcfa taller, as ^11 aa mudi morb beM- 
Uta Utin w& TluB baa been, Indeed, a theme of pO«tical dedaUW- 
•t)6n ffom the b«f inning; .and DHiil vaa scatvely forined vAetf be 
lM{^n to deplore an rmagitwry dteay. Nothing ia more nWaMl 
than' thb ptV)grMa of the miad.'inlookingkipto antiquity wiUi rtrer- 
■twitta) wond^. HaTing been accoatomed to compare thrmadom of 
oaf CAlhen without own in eariy itnbecility, the impraadoii oftheir 
aoperiorfty remaina when they no longer exist, and vtlen we cAse 
iA be infi^rfo^. Thljs themen of every agfi consider the i^aat aa wfstr 
tKatf ihe'pr^BOit, and thd reverence seems to acciimtilate aa otu* Jma- 
^tialiona aacerid. For this reason, we allow remote antiquity miifiy 
4idvantagea, vithont disputing iheir title : the inhabitants of iihcivll^ 
ed countries r^preaent them as taller and stronger'; and the pe0[^ 
of a moriepolbned nation, as niore healthy and more viae'. Nitter- 
■tbeiteaa, theSe attribiitea seem to be only the pi^judicos of ingennoai 
atHaiH; a kinf of gratitude whtcb 4e hope in turn to r«eeiVe fittlu 
pdHeAtj. Thfa ordinary atatilte' of meh.' Mi. IWitiam obMfrel, is 

'•^tF^voyai<M«f4*«)tot cMfllMXntlaaeeoimthiioaMi^artieanrt. 



HI mil probability the same now as at the beginning. The oldes 
measure we have of the human figure, is in the moQiament of Cheops, 
in the first pyramid of Egyjpt. This must have subsistecl many 
hundred years before the time of Homer, who is the first that deplores 
the decay. This monument, howerer, scarcely exceeds the measure 
of our oitlinary coffins; the cavity is no more than six feet long, two 
feet wide, and deep in about the same proportion. Several mum- 
miea also, of a very early age, are found to be only of the ordinary 
stature ; and show that for these three thousand years, at least, men 
have not suffered the least diminution. We have many corrobora* 
tii^ proofs of this, in the ancient pieces of armour which are dug up 
in different parts of Europe. The brass helmet dug up at Medauro 
fits one of our men, and yet it is allowed to have been left there at 
the overthrow of Asdrubcd. Some of our finest antique statqres, 
whidi we learn from Pliny and others to be exactly as big aa the 
life, still continue to this day, remaining monuments of the iuperipr 
iP^eeilenee of their workmen indeed^ but not of the superiority of 
their stature. We may conclude, therefore, that men have been in 
all ages pretty much of the same sixe they are at present ; and tha^ 
the ooiy dilSerence must have been accidental, or prehaps national. 
Ali to the supmor beauty of our ancestors, it is not easy to mak^ 
the comparisbn : beauty seems a very uncertain charm, and*fW- 
queptly is lev in the object than in the eye of the beholder. Wer^ 
a ino4erii laidy's lace formed exactly like the Venus of M edicis, or 
the sleeping vestal, she woukl scarcely he considered beautiful, 
except by the lovers of antiquity, whom, of all her admirers, perhaps, 
she wouU be least desirous qf pleasing. It is true, that we have 
aome disordelv among us that disfigure the features, and from Vriiic^ 
•the ancients were exempt ; but it is equally true, that we want Bpwei 
vfhkb were common among them, and which were equally deform^ 
ing. As for their intellectual powers, these also were probably the 
same as ours: we excel them in the sciences, which may be. consi- 
dered as a history of accumulated experience; and they excel us in 
the' poetic arts, as they had the first rifling of al) the stnkii^ images, 
of riatura 
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•^i • CHAPtfiR XXXV. ' 

or ^uymms, VAX jkbi^ ", " '.'"Vm 

* *'Mmi* is iiol coDteiit whh ifhe imnl tenn offifbybatheittKteti^ 
tdlM^fth^'otithisexifteiuse by art; and aIfU|bagfa Ii^ catfiidt^^^ 
NrWt &atb, he triei to obviate Ka dimAo&m] - K is iifttaildit&^ 
tMpt,U> preseHre erreo tiie most triffing rdics of wHutlias jaiigAViib 
m ^Ibttitm; not i^oes the mind sepmte firom the bddy #^£lifK 
iviui ' tliat ^^ fie wretch^ heap of doit it leaVes h&Sndmxy^ 
1^ ittMaibered. ^ The bmbalmuig pinctisiBd in raidui iia^f^ ti& 
«M^ ht4.hfliiM hi tlds fdUd denied an iir»ifflled with'tfAM, at^ 
W^ nbjM»i itertied as a' jMge of contuiumg t^feefipo ;' a|id elttt^ 
M^ ipriitsgr gr^ViBii ih oiir bwir qhiird)-yait3s are raised Ac^ilA^Uit' 
'Jho^-^rift th6 doAe ihut th<b body bebw ahbtild tkH; bb Wbolty'fbt^ 
ii^tlSttii TMiJbul^aUtoDt after eternitjrfo^ 
eob^^ftoiht" the body, a^pioteiigeddara^ . r f -•; 

•iBUi oF^I il^^cMis the Eg^ntf cifrried tUs iirt'to^^^ieA 
toMKctiiydfj ttit>wasa1pliih^ 

cSfihtiU otdy^^so^imr fo tbo'doratioh dfthe body, tBqr tii^ eVbk^ 
iK io exOtt^lfab life^ df the xkm, by nreventH^ thfc fi«^9ut{oo*dltH 
Mk^. Ih th»;tii>s6tio6 they were ea^ereued ftm the diirliest a^: 
ifilt tbe mamniiy^'^ey have embehriM inthisihAiiercdi^^ 
gMiiit #hii£ers 10 the present day. 'We arettyM, in'denesIsyiSfA 
Jitoeph seeing his' father expire, gave onderls to his jphysicians to 
^balm the body, which ihey executed in the compass of forty days, 
the nsiial time bf embalming. Herodotus also, the most ancient of 
the profane historians, gives us a Copious detail of this art, as it was 
^ractbed in his' time among the Egyptians. There are certain men 
among them, says he, who practise embalming as a trade, which they 
^rf6rm with all expedition possible. In* the first place they draw 
out the brain through the nostrils, with irons adapted to this par- 
pose; and in proportion as the^ evacuate it in this manner, they fiO 
up the cavity with aromatics; they next cut open the belly, near the 
sides, with a sharpened stone, and take out the entrails, which they 
cleanse, and wash m palm-oil : having performed this operation, they 
roll them in aromatic powder, fill them with myrrh, cassia^ and other 
perfumes, except incense ; and replace them, sewing up the body 
again. After these precautions they salt the body with nitre, and 
keep it in the salting place for seventy days, it not being permitted 
to preserve it so any longer. When the seventy days are accom- 
plished, and the body washed once more, they swathe it in bancb 
made of linen, which have been dipt in a gum the Egyptians use 

* This chapter I have, in a great measure, translated from M. Daubeatoo. 
Whatever is added from others, is marked with inverted commas. 
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mstead of lalt. When the friends have taken back the bodj,thej 
make a hollow trough, something like the shape of a man, in which 
they place the body ; and this they enclose in a box, preserving the 
whole as a most precious relic, placed against the wall. Such are the 
eeremonies used with regard to the rich ; as for those who are con- 
tented with a humbler preparation, they treat them as follows : They 
fill a syringe with an odoriferous liquor extracted from the cedur 
tree, and, without making an incision, inject it up the body of the 
deceased, and then keep it in nitre, as long as m the former case. 
When the time is expired, they evacuate the body of the cedar 
liquor which had been injected ; and such is the effect of this opera- 
tion, that the liquor dissolves the intestines, and brings them away : 
the nitre also serves to eat away the flesh, and leaves onfy the skin 
and the' bones remaining. This done, the body is returned to the 
friends, and the embalmer takes no farther trouble about it. The 
Wrd method of embalming those of the meanest condition, is merely 
by purging and cleansing the intestines by frequent injections, and 
preserving the body for a similar term in nitre, at the end of which 
it is restored to the relations. 

Diodoros Siculus also makes mention of the manner in which these 
embalmings are performed. According to him there were several 
officers appointed for this purpose ; the first of them, who was called 
the scribe, marked those parts of the body, on the left side, which 
were to be opened ; the cutter made the incision ; and one of those 
that were to salt it, .drew out all the bowels, except the heart and 
the kidneys; another washed them in palm-wine, and odoriferous 
liquors; afterwards they anointed, for above thirty days, with ceder, 
gum, myrrh, cinnamon, and other perfumes. These aromatics pre- 
served the body entire for a long time, and gave it a very agreeable 
odour. It was not in the least disflgured by this preparation ; after 
which it was returned to the relations, who kept it in a. coffin placed 
upright agamst the wall. 

Most of the modem writers who have treated on this subject have 
merely repeated what has been said by Herodotus ; and if they add 
any thing of their own, it is but merely from conjecture. Dumont 
observes, that it is very probable that aloes, bitumen, and cinnamon, 
make a principal part of the composition which is used on this occa*- 
aion ; be adds, that after embalming, the body is put into a cofihi 
made of the sycamore tree, which is almost incorruptible. Mr. Grew 
remarks, that in an Egyptian mummy in the possession of the Roynl 
Society, the preparation was so penetrating as to enter into the very 
sobstanee of the bones, and rendered them so black, that they seemed 
to have been burnt. From this he is induced to believe, that the 
Egyptians had a custom of embalming their dead, by boiling them 
in a kind of Kqoid preparation, until all the aqueous parts of the 
body were exhaled away, and until the oily or gummy matter had 
penetrated throughout. He proposes, in consequence of this, a me- 
cbod of macefalmg, and afterwards of boiling the dead body in oil of 
walnut. 
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. 4*fA» fiv niy oim pari, ofopioiQiiyUMU tharf ^wpM iy Wi l. H^^ 
jtf fmenriog dead bodies ihaB p y y efe c^ 
not b^ diiOfed^ aince' diflbveDt natioiis hafe all.afMSQeMJM-.inte 
attampt We faAra an exainple of ,thia Idiid aroga^tha^Chw^naliai^ 
tha.apcimt inlwbitantt of the udand of Tanarift. Tl|0«a nho aiim 
y^mft Uia.gaoaiml dailrttction of this pec^e by tbe SpAntaidAiibaK . 

vM^tUlpreaetfed there^ aiid thai ibaia waa a t^^ 
ihni pom^med of the aeenrtt wiuch thc^ kepi ooocealed aa.a aaanii 
mywittty*^ A* M^jpreataat pari of .the nation was j ai Ua | y a J» .tiH 
$PfUiiaida.<|9pld:iiot a^e al mMmjfla^ tLmfsf^M^ M^imMl^i 
tb«3r floijr found aofL,m.fym pf the parUcnlara, Han|ig U/km lA 
te bomb, thaj washed tte bofl^ ^ 

dnadbark of .^ pine tiea^ warned during the snmsaar bjithaaM^ . 
or (^ a store m lbs wioler. Thsj afterwards anpBitad ii irith blrik 
taryorlbeAiofbaaiiawhaehlhayhad prafious^boBad^wilhjOdQifi* 
%0Qi Jiariia» soeb as jag>^ and lafeod^r, ilfter lids upelkNik thqr 
sufifed die body to wj, and than repaate4 the opmttioa atjollaB . 
as k waa necaiiary, until the whole snbstanea waa iayngnntid mtik. 
Iba prqiarationr— When H was beoona Very fight* il waa Ihan a 
aMab sign that h witf righ^ and pr«qper^ ]»m Ihagr than 

aaOfd it up in the dried sUns<rf*goats, whidw wiiaD thtgr.bad a wnA 
to safe expanse, they suftred to remain with the hair still g>trwsiwp 
uponthem. Porehas assures iv, j(hat he baa seen nMunsoias oCiha 
kmd n Londooi ; and opentioiis the name of age^tlempn-whahaA 
aeensefctal of thsm jn theislandof TaneriftyiSiBh w<»n siipplsiii 
to have been two thousand years old, but without any certain prooAi 
of such great antiquity. This people, who probably came fint from 
the coasts of Africa, might have learned this art from the Sgy ptiaos^ 
as.tbere was a traffic carried on from thence into the most internal 
parts of Africa. 

Father Acosta and Garcilasso de la Vega make no doubt but that 
the Peruvians understood the art of presorring their dead for a very 
long space of time. They assert their having seen the bodies of. 
several Incas, that were perfectly preserved. They still preserved 
their hair and their eyebrows ; but ihey had eyes nrade of gold pot 
in the places of those taken out They were clothed in their usual 
habits, and seated in the manner of the Indians, their arms placed 
on their breasts. Garcilasso touched one of their fingers, and found 
it apparently as hard as wood ; and the whole body was not heavy 
enough tooverbuiden a weak man, who should attempt to carry it 
away. Acosta presumes that these bodies were emblemed with 
bitumen, of which the Indians knew the properties, Garcilasso^ 
however, is of a different opinion, as he saw nothing bituminoua 
about them ; but be confesses that he did not examine themi vwy- 
particularly ; and he regrets his not having inquired into the methoda 
used for that purpose. He adds, that being a Peruvian, his ooun«t 
trymen would not hiave scrupled to inform lum of the saoat^ if thiy- 
rMlly had it still among them. 



' wGareilMMi,- dun being igDorent of the Mmt, mAm uti <Sf tome 
iridkictioiis lo throw light upon the subject. He anerts, that the mir 
is so dry and so cold at Cinco, that flcMh-dries there like wood» with^ 
out oorrapting ; and he is of opinion, that thej diied the bodjin 
MKMTy before they applied the bitumen. He adds, that in the time 
of Che Incas they usually dried the flesh which was designed 
for the use of the army; and that when they had lost their 
homidity, they might be kept without salt, or any oth^ prepare* 
tioo. 

It is said, that at Spitsbergen, which lies witl^p the arctic circle, 
and, consequently, in the coldest climate, bodies nev^r corrupt, 'nor 
snftr any af^Mrent alteration, even though buried for ihirty^ ycat«. 
Nothing corrupts or putrefies in that climate; the wood w^hioh has 
basn employed in building those houses where the train oil is sepa^ 
rated, appears as fresh as the day itwasfirrtcut. 

If eaecessiTe cold, therefore, be thus capable of preserving bodies 
from corruption, it is not less certain that a great degree of dryness^ 
produced by heat, produces the same effect. It is well known, that 
the men and aninnds that are buried in the sands of Arabia, quickly 
dry up, and continue in preserration for several ages, as if they had 
been actually embakned. It has often happened, that whole caravans 
have perished in crossing those deserts, either by the burning winds 
that infest them, or by the sands which are raised by the tempest, 
and overwhelm eveiy creature in certain rum. The bodies of those 
penansmne preserved entire; and they are often found in this con- 
ditien by some accklental passenger. Many authors, both ancient 
and modern, make mention of such mummies as these; and Shaw 
says, that he has been assured that numbers of men, as well as other 
animakt, have been thus preserved, for times immemorial, in the 
boning sands of Saibah, which is a place, he supposes, situate be- 
tween Rasem and Egypt. 

The corruptkm of dead bodies being entirely caused by a fbrmen* 
tatioD oi the humours, whatever is capable of hindering or retarding 
this fermentation will contribute to their preservation. Both heat 
and oo]d« though so contrary in Uiemselves, produce similar effhcts 
in thu particular, by drying up the humours. The cold, in con- 
densing and thickening them, and the heat, in evaporating them 
befiore they have time to act upon the solids. But it is necessary 
thai these extremes should be constant; for if they succeed each 
other, so as that cold should follow heat, or dryness humidity, it most 
then necessarily happen, that corruption must ensue. However, in 
temperate diiiiates there are natural causes capable of preserving 
dead bodies; among which we may reckon the qualities of the earth 
in which they are buried. If the earth be drying and astringent, it 
will imbibe the humidity of the body ; and it may be probably for 
lhi»reasoO that the bodies buried in the monastery of the Ckndelien 
at Thoolouse, do not putrefy, but dry in such a manner t^itt they 
nay be lifted up by onearm. 
Thf gums, resins, and bikwiens, with which dead bodies are em* 
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bttliMdlt keqroff tlwimpreirioiit wlikk Uiej wwild«iMT6ceive-finMi 
Ite attemtkio of the tempenittwB of Uie-vtf ;> aikl ■tUlitadre»if«iMid^ 
thqi.prefMurod bej^bfsad m^adiy or tiurtuiy wttid^tfaeinogt fto iN ^ 
iUiiMttmidUllbeiKiledlbrHsprannratioa. Woarendc tobe*iai^ 
priied, thfifttore, at wlmt weare toU bj Chardin, of tbe-isoutitiy of 
CbdnMan in Penia* The bodie* wliksfa bave beea^pi^i^^ 
bafanedy and buried b the Mild* of tltttico^^ ashe aanHMH «■» 
ate. found to petrify^ or, in other words, to beoome extiMiely hHd, 
and are pr^a^rred for several ages. It ii asserted, tbataome of theai 
have coirtaitted fo|| a thoiiiMuid years. 

• The Egyptians, as has beisn. mentioned above, awadied.Hhe 
body with faraa batods^ and enclosed it: in acoffiuf hofwerfer^ilriB 
probable that, with all these precautions, they would not bava taiL 
tinned. tiftnowyif the tombs, or .pits, in "which th^y were plaeisd bad 
not been dug in a dry diaiky soil, which wasnot snsoeptibfe of lMi« 
nudity, and which was, besides, oovered. over ^Rrith a diy sand of 
aeifenl iiset in thidmess. 

-Tbe sepidchres of theancirat Egyptians subsist to this 4ay; Bloat 
lfavdtenrti^ba;vebeen in Fgypt have' described those of /anaient 
Bfemphis, aad.haTO ieen^ the mommies interred there. These;eatar 
oo^riiaare'wilhmtw^leagu^of the ruins of this city, nine leagues 
fiomCSrand Gain), 4nd about two miles from the TillagiB of Zaeearn. 
They extend ftotn thence to the pyramids of Phanoh, which nie 
about dght miles distant. These sepulchres lie in a field,^ ooviMd 
with a; £e running eand rf a yellowish oolour. The eountry is dry 
and hilly ; die entrance of the. tombs is choked up with eand ; Ihikb 
are many open, but several more that are still concealed. Thoki^ 
habitants of the neighbouring village have no other commerce, or 
method of subsisting, but by seeding out mummies, and selling them 
to sudi strangers as happen to be at Grand Cairo. ** This com- 
merce, some years ago, was not only a very common, but a very 
gainful one; A complete mummy was often sold for twenty pounds : 
but it must not be supposed that it was bought at such a high price 
from a mere passion for antiquity ; there were much more powWiul 
motives for this traffic. Mummy, at that time, made a considerable 
article in medicine ; and a thousand imaginary virtues were ascribed 
to it, for the cure ofmost disorders, particularly of the paralytic kind. 
There was no shop, therefore, without mummy in it; and no phy* 
sician thought he had properly treated his patient, without adding 
this to bis prescription. Induced by the general repute in which 
this supposed drug was at that time, several Jews, both of Italy and 
France, found out the art of imitating mummy so exactly, that they 
for a long time deceived all Europe. This they did by. drying dead 
bodies in ovens, after having prepared them with myrrh, aloes, and 
bitumen. Still, however, the request for .mummies continued, and 
a variety of cures were daily ascribed to them. At length PafSBUs 
wrote a treatise on their total inefficacy in physic, and showed 4heir 
abuse in loading the stomach, to the exclusion of -more efficacious 
medicines. From that timer therefore^ their reputation" began to 
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decline; the Jews ditcontinued their counterfeils, and the trade re* 
turned entire to the Egyptians^ when it was no longer of yalue. 
The industry of seeking after raummies is now totally relaxed, their 
price merely arbitrary, and just what the curious are willing to 
give." 

In seeking for mummies, they first clear away the sand, which they 
may do for weeks together, without finding what is wanted. Upon 
coming to a little square opening, of about eighteen feet in depth, 
they descend into it, by holes for the feet, placed at proper intervals ; 
and there they are sure of finding what tlsey seek for. These caves, 
or wells, as they call them, are hollowed out of a white free-stone, 
which is found in all this country a few feet below the covering of 
sand. When one gets to the bottom of these, which are sometimes 
forty feet below the surface, there are several square openings, on 
each side, into passages of ten or fifteen feet wide» and these lead to 
chambers of fifteen or twenty feet square. These are all hewn out 
of the rock ; and in each of the catacombs are to be found several 
of these apartments, communicating with each other. They extend 
a great way under ground, so as to be under the city of Memphis, 
and in a manner to undermine its environs. 

In some of the chambers, the walls are adorned with figures and 
hieroglyphics; in others, the mummies are found in tombs round 
the apartment, hollowed out in the rock. These tombs ar^ upright, 
and cut into the shape of a man, with his arms stretched out. Thone 
are others found, and these in the greatest number, in wooden 
coffins, or in dothes covered with bitumen. These coffins, or wrap 
jjpers, are covered all over with a variety of ornaments. There are 
some of them painted, and adorned with figures, such as that of 
death, and with leaden seals, on which several characters are en- 
graven. Some of these coffins are carved into the human shape ; 
but die head alone is distinguishable ; the rest of the body is all of a 
|H0ce, and terminated by a pedestal, while there are some with their 
arms hanging down ; and it is by these marks that the bodies of 
persons of rank are distinguished from those of the meaner order. 
These are generally found lying on the floor, without anv profusion 
pf ornaments ; and in some chambers the mummies are nnind indis- 
criminately piled upon each other, and buried in the sand. 

Many mummies are found lying on their backs ; their heads 
turned to the north, and their hands placed on the belly. The bands 
of linen with whidi these .are swathed are found to be more than a 
thousand yards long ; and, of consequence, the number of circum* 
vf^tions they make about the body must have been amazing. 
These were performed by beginning at the head, and ending at the 
feet ; but they contrived it so as to avoid covering the &oe. How- 
ever, when the face is entirely uncovered, it moulders into dust im- 
mediately upon the admission of the air. Wh^Ei, therefore, it is 
preserved entire, a slight covering of cloth is so disposed over it, as 
that the shape of the eyes, the nose, and the mouth, are seen under it; 
Some mummies have been found with a long beard, and hair that 
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d9 apM Uw tinM8l»<omirtdi««lhlii^^ 

witain tbeir bodj. A piece of goM, alto, has often been foimd'MKi 
der^Mi'tensnea, of aboal tw&^kMm iriJiia^ <wd;» Jbr iMa ffftjion, 
tlMk.Anbiaiia -apoU aU the wiainiieaJdwX.iiiaa|<4^^ 
ai'ihftfdd. . .- . ■ ■ ■ r ^ :'.=■ "♦• "• "•*'■"*'■» 

: Baft tiKNifl^ art, or.acei4eBt^haatfaiii been ftimd to prwwr»a dilMI 
bodieaaiitiie^ iltmutl by-ooitieaMifae aappoeadUtiiaa iTia'aqpdblywf 
■raamor th^/esaot ifiBrn^^andifiDeaiBenta itfltha dedieaad^kHflMk 
l%eae.bfl3iea ^hioh-ai^Amid diied away>kiiim 4 m kki »i'Otmi^mmm 
nawth n l aff xiiuNibfyarda/jani ilolalijr d^eMned, 'and^eaafMlrUl^f 
Bn eaa wmt aj r cma iar ef tfaeir.ealawiai jifaelufe> - N<lr''am)tlNrdiiwl- 
Mta ffOMryri by-tobahiing iriia ^ ceadkioB^ ^ ^Vfaa'^^iBdllfiii 

dried .«wayi; faaadenad, Uuad Inddkaioaditi a vaiietjr Joffeaadagefcr • Ite 
bovelty -aa : me (fcawaeeny w*itetally. reinoyed^; > aad. JrMi ha w tf, Sn 
thfrjBMlfMi^fect.Qr ihtar moaly aea<a>8hapele«iaMi»^ikib'dlik. 
odtaradiaad mn Aiefdatarea ecMoelydi^ingiiphaWai y TbtafOii^ 
therefore, an efroid ratfaecf of pi w or ring <fa» 4 ih iitHOT r4faaa diftiilte 
tiiai^t'te fccc!haodL;I>andhaa»>ooiiebquaa^ to 

torUgfaaMtfitdi 6Cpeffeolion*iuil4iappkra?Aoiii/aabu^^ 
ri*jmiflagi«p'itt*fSRanGei, UiaMfae>artibf»imrih«kniiiy i<i»«ito«iiaoJ 
pMdy.iiiidtertoedm Uw wioal^ lfatoiaFeBioiC|^i 'IWI 

aMlaMMy,i«whMi «aa d«p iipjBit^Ativai^gMiiiriKaabaHMhng'ii^^ 
ofitheipi dcitt^ and iii one oC the' moit tamxMpnfi^ato in lli«j«#«C 
pmenratloo. * Aa lome peasants in that part of the wortd. altera 
digging in a field :near Rion, within about .tw^y-sixpacea of the 
highva^, between that and the river Artier^ they discovered a tomb^ 
about A foot and a half beneath the sorlkce. It was composed only 
of two stones; one of which formed the body of the sepalohr^; and 
the oth^ the cover. This tomb was of free^^stone^ seven fMt'iind'i 
half long, three feet and. a half KHioad, and aboot three feet high. 'It 
waaofnade workmanidiip; the cover had been. polished^ but waa 
without igure or insoriptioh ; within this tomb was |daoad a leaden 
coffin, four feet seven inches long, fonrteen inohes broad, and 'fifteen 
high. It was not made coffin fiishion, but oblong, like a box, eamJ^ 
ly broad at -both ends, and covered with a lid that-fitted on uce a 
anufif-box, without a hinge; Thiseover had two. holes in it, each of 
about two inches, long, and very narrow,' 41ied with a substance 
leaendiling buttery but Ibrwhat purpose intended remains unknowns 
Within this coffin; was a mommy, in the hightestand most perlb^ 
preservation. ' The' intemisil .sidesi of the <»ffin were fitted withun 
aromatic aobataneei mingled with day. Rooiid the mumcay: w«s 
wrE[qpad a coarse cloth, in form of a napkin ; under this were'^twa 
sUKs, or ahrouds, of the moat eiquisite texture; beiieaiii ^tficae a 
bandage^, which coverod all parts mf the body, like aninteitia 
awaddlmg elolbes; siiU under this gencml bandage thertf wai 
ssKHher, trUcb ^want^paitieidarly romid the extrenntiea, the ^andl^ 
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md the legs. The head was covered with two caps ; the feet and' 
hands were without any particular bandages ; and the whole body 
was covered with an aromatic substance, an inch thick. When these 
were removed, and the body exposed naked to view, nothing coukl 
be more astonishing than the preservation of the whole, and the exact 
resemblance it bore to a body that had been dead a day or two 
before. It appeared well proportioned, except that the head waa 
rather large, and the feet smalh The skin had all th^ pliancy and 
colour of a body lately dead ; the visage, however, was of a brownish 
hue. The belly yielded to the touch; all ;the joints were flexible, 
except those of the legs and feet ; the fingers stretched forth of them- 
selves when bent inwards. The nails still continued entire; and all 
the marics of the joints, both in the fingers, the palms of the hands 
and the soles of the feet, remained perfectly visible. The bones of 
the arms and legs were soft and pliant ; but, on the contrary, those 
of the skull preserved their rigidity : the hair, which only covered 
the back of the head, was of a chesnut colour, and about two inches 
iong. The pericranium at top was separated from the skull, by an 
incision, in order to open it for the introducing proper aromatics in 
the place of the brain, where they were found mixed with clay. The 
teeth, the tongue, and the ears, were all preserved in perfect form. 
The intestines were not taken out of the body, but remained pliant 
and entire, as in a fresh subject ; and the breast was made to rise 
and fall like a pair of bellows ; the embalming preparation had a 
yery strong and pungent smell, which the body preserved for more 
than a month after it was exposed to the air. This odour was per- 
ceived wherever the mummy was laid ; although it remained there 
but. a very short time, it was enen pretended that the peasants of the 
noghbouring villages were incommoded by it. If one touched either 
the mummy, or any part of the preparation, the hands smelled of it 
Cor several hours after, although washed with water, spirit of wine^ 
or vinegar. This mummy having remained exposed for some months 
to the curiosity of the public, began to suffer some mutilations. A 
part of the skin of the forehead was cut off; the teeth were drawn 
out, and some attempts were made to pull away the tongue. It was 
therefore put into a glass case, and shortly afler transmitted to the 
king of France's cabinet, at Paris. 

There are many reasons to believe this to be the body of a person 
of the hightesi disUnction ; however, no marks remain to assure us 
either of the quality of the person, or the time of his decease. There 
only are to be seen some irregular figures on the coffin ; one of which 
represents a kind of star. There were also some singular characters 
upon the bandages, which were totally defaced by those who had 
torn them away. However, it should seem that it had remained for 
several ages in this state, »nce the first years immediately succeeding 
the interment, are usually those in which the body is most liable to 
decay. It appears also to be a much more perfect method of em- 
balming than that of the Egyptians ; as in this the flesh continues 
yifiih its natural elasticity and colour, the bowels remain entire, and 
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te joints liayeahnott the pfiancj wliioh thej had when the pttioii 
WM ^IWe. Upon the whcie, H is probabie tl^st a mbch leto tedBoas 
preparation thaii that used by the Egyptians would bare sufficed- to 
k^p the body from putrefaction ; and that an iiyection of petieo^ 
leum inwfludly, and a layer of asphaltum without, would havesoffieed 
to have made a mummy ; and it is remarkable that Au vergner wbsiw 
this was foundy affords these two substances in sufficient plenty. TUs 
irU therefore, might be brought to greater perfection than it taa 
arrived at hitherto, were the art worth preserving. But mankind 
have long since grown wis^ in this respect, and think it unne- 
cessary to keiep by them a deformed carcass, which, insleaid 
qf akiing their magnifksence^ must only, serve to mortify ifaeir 
frideii 



r CHAPTER XXXVI. 

OF ANIMALS. 

• ' .• • 

. Leaving man, we. now descend tothaJoisar iwdcr of animated 
nature, and prepare to ezamme the life, manners, and characfen of 
these our humble partners in the creation. But, in such a* woiHier* 
ful variety as is diffiised around us^ where shall we begin ? The 
number of beings endued with life as well as we* seems, at first view» 
infinite. Not only the forest, the waters, the as, teems with animals 
of various kinds ; but almost every vegetable, every leaf, has millions 
of minute inhabitants, each of which- fills up the circle of its allotted 
lifb, and some of them are found objectsof the greatest curiosiiy. 
In this seeming exuberance of animals, it is natunj for ignorance to 
lie down in hopeless uncertainty, and to declare what requires labour 
to particularize to be utterly ioscnitabJe. It is otherwise, however, 
with the active and searching mind : no way intimidated with the 
immense variety, it begins the task of numbering, grouping, and 
classing all the various kinds that falL within its notice ; finds every 
day new relations between the several parts of the creation, acquires 
the art of considering several at a time under one point of view ; 
and at last begins to find, that the variety is neither so great nor so 
inscrutable as was at first imagined. As, in a clear night, the num- 
ber of the stars seems infinite, yet, if we sedulously attend to each 
in its place, and regularly class them, they will soon be found to 
diminish, and come within a very scanty computation. 

Method is one of the principal helps in natural history, and with- 
out it very little progress can be made in this science. It is by that 
alone we can hope to dissipate the glare, if I may so express it, 
which arises from a multiplicity of objects at once presenting them- 
selves to the view. It is method that fixes the attention to one point, 
and leads it, by slow and certain degrees, to leave no part of nature 
unobserved. 
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'AU HaiuralisU, therefore, have been very careful in adopting sonae 
nethod of classing or grouping the several parts of nature ; and 
some have written books of natural history with no other view. 
These methodical divisions some have treated with contempt,^ not 
eonsidering that books in general are written with opposite views— 
stome to be. Read, aod some only to be occasionally consulted. The 
metiiodists io natural history seem to be content with the latter 
advantage, and have sacrificed to order alone all the delights of the 
subject, all the arts of heightening, awakening, or continuing curio* 
sity. But they certainly have the same use in science that a diction- 
ary h^s in language ; but with this difference, that in a dictionary 
we proceed from the name to the definition ; in a system of natural 
history, we proceed from the definition to find out the thing. With- 
out the aid of system, nature must still have lain undistinguished, 
like furniture in a lumber room ; every thing we wish for is there, 
indeed, but we know not where to find it. If, for instance, in ft 
morning excursion, I find a f^nt> or an insect, the name of which I 
desire to learn, or perhaps am curious to know whether already 
known; in this inquiry I can expect information only from one of 
these systems, which, being couched in a methodical form, quickly 
directs me to : what I seek for. Thus we will suppose that our 
inquirer has met wi^ a spider, and that he has never seen such an 
insect before. He is taught by the writer of a system f to examine 
whether it has wings, and he finds that it has none ; he therefore is 
Io look for it among the wingless insects, or the Aptera, as Linnaeus 
calls them : he then is to see whether the head and breast make oqe 
part of the body, or are disunited ; he finds they make one : he is 
then to reckon the number of feet and eyes : and he finds that it has 
eight of each. The insect, therefore, must be either a scorpion or a 
ftpider ; but he lastly examines its feelers, which he finds clavated 
or clubbed : and by all these marks he at last discovers it to be a 
spider. Of spiders there are above forty sorts; and by reading the 
description of each, the inquirer will learn the name of that which 
he desires to know. With the name of the insect, he is also direct- 
ed to those authors that have given any account of it, and the page 
where that account is to be found ; by this means he may know at 
once what has been said of that animal by others, and what there is 
of novelty in the result of his own researches. 

From bench it will appear how useful those systems in natural 
history are to the inquirer ; but having given them all their merit, it 
would be wrong not to observe, that they have in general been very 
much abused. Their authors, in general, seem to think that they 
are improvers of natural history, when in reality they are but guides; 
they seem to boast that they are adding to our knowledge, while 
they are only arranging it. These authors also seem to think, that 
the reading of their works and systems is the best method to attain 

* Mi Buffon in his Introduction, &c. 
t Linnaus. 
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llf knowledge of liature. But setting aiide the impbMiknlity iffg^idog 
through whole volumes of a dry Ibng catalogue, the nmhipiiehj i^ 
whose conteikits is too great for eten the stitmgest memoiy; aooii 
works rather tell us the names than the history of the creatorei we 
desire to inquire after. In these dreary pages, erery insector plaot 
that has a name makes as distinguiished a figure a» the moat «^onder- 
flil or the most useful. The true end of stodying natufe Is to niake 
a just selection^ to find those parts of it that most conduce to oiar 
pleasure or convenience, and to leave the rest in neglect Bilt these 
lystems, employing the same degree of attention upon all» give oi 
no opportunitieis of knowing which most deserves attoition ; and be 
who has made his knowledge from sudi systems only, has hit me- 
inory crowded with a number of trifling or minute particulars, wfaidi 
it should be his business and his labour to forget These booki^ aa 
was said before, are useful to be consulted, but they are very unne- 
cessary to be read ; no inquirer into nature should be Without one 
of them, and without any doubt, Linnsaus deserves the preferenee. 

One fault more in almost all these systematic writers, and that 
which leads me to the subject of the present chapter, b, that seeiDg 
the necessity of methodical distribution in some parts of nature, th^ 
have introduced it into all. Finding the utility of arranging pdanti. 
Birds, or insects, they have arranged quadrupeds also with the aanoie 
assiduity ; and although the number df these is so lew as not to 
eiEceed two hundred, they have darkened the subject with distinctions 
and divisions, which only serve to puzzle and perplex. AH method 
is only useful in giving perspicuity where the subject is eitho* dark 
or copious : but with regard td quadrupeds, the number is but few ; 
many of them we are well acquainted with by habit, and the rest 
may very readily be known without any method. In treating of 
such, therefore, it would be useless to confound the reader with a 
multiplicity of divisions ; as quadrupeds are conspicuous enough to 
obtain the second rank in nature, it becomes us to be acquainted 
with at least the names of them all. However, as there are natura- 
lists who have gained a name from the excellence of their methods 
in classing these animals, some readers may desire to have a know- 
ledge of what has been laboriously invented for their instniction. I 
will just take leave, therefore, to mention the most applauded me- 
thods of classing animals, as adopted by Ray, Klein, and Linnaeus : 
for it often happens, that the terms which have been long used in a 
science, though frivolous, become by prescription a part of the 
science itself. 

Ray, aAer Aristotle, divides all animals into two kinds; those 
which have blood, and those which are bloodless. In the last class 
he places all the insect tribes. The former he divides into such as 
breathe through the lungs, and such as breathe through gills : these 
last comprehend the fishes. In those which breathe through the 
lungs, some have the heart composed of two ventricles, and some 
have it of one. Of the last are all animals of the cetaceous kind> 
all oviparous quadrupeds, and serpents. Of those that have two 



ANIMAU. 30R 

Yeatricles, some are oviparous, which are the birds ; and some vivi^ 
parous, which are quadrupeds. The quadrupeds he divides into 
such as have a hoof, and such as are claw-footed. Those with the 
hoof he divides into such as have it undivided, such as have it cloven, 
and such as have the hoof divided into more parts, as the rhinoceros 
and hippopotamus. Animals with the cloven hoof he divides into 
such as chew the cud, as the cow and the sheep ; and such as are 
not ruminant, as the hog. He divides those animals that chew the 
cod into four kinds: the first have hollow horns, which they never 
shed, as the cow ; the second is of a less species, and is of the sheep 
Jcind ; the third is of the goat kind ; and the last, which have solui 
borns, and shed them annually, are of the deer kind. Coming to 
the claw-footed animals, he GndB some with large claws, resembling 
the fingers of the human hand ; and these he makes the ape kind. 
Of the others, some have the foot divided in two, and have a claw 
to each division ; thefie are the camel kind. The elephant makes a 
kind by itself, as its claws are covered over by a skin. The rest of 
the numerous tribe of claw- footed animals he divides into two kinds; 
the analogous, or such as resemble each other ; and the anomalous, 
which differ from the rest. The analogous claw-footed animals are 
of two kinds ; they have more than two cutting teeth in each jaw, 
such as the lion and the dog, which are carnivorous ; or they have but 
two cutting teeth in each jaw, and these are chiefly fed upon vegetables. 
The carnivorous kinds are divided into the great and the little. . The 
great carnivorous animals are divided into such as have a short snout, 
as the cat and the lion ; and such as have it long and pointed, as the 
dog and the wolf. The little claw-footed carnivorous animals differ 
from the great, in having a proportionably smaller head, and a 
alender body, that fits them for creeping into holes in pursuit of their 
prey, like worms ; and they are therefore called the vermin kind. 

We see from this sketch of division and subdivision, how a sub- 
ject, extremely delightful and amusing in itself, may be darkened, 
and rendered disgusting. But, notwithstanding, Ray seems to be 
one of the most simple distributors; and his method is still, and not 
without reason, adopted by many. Such as have been at the trouble 
to learn this method, will certainly find it useful ; nor would we be 
thought in the least to take from its merits ; all we contend for is, 
that the same information may be obtained by a pleasanter and an 
easier method. 

It was the great success of Ray's method that soon after produced 
such a variety of attempts in the same manner ; but almost all less 
simple, and more obscure. M. Klein's method is briefly as follows : 
he makes the power of changing place the characteristic mark of 
animals in general ; and he takes their distinctions from their aptitude 
and fitness for such a change. Some change place by means of 
feet, or some similar contrivance, others have wings and feet ; some 
can change place only in water, and have only fins ; some go upon 
earth without any feet at all ; some change place by moving their 
shell ; and some move only at a certain time of the year. Of snch, 
however, as do not move at all, he takes no notice^ TVve Q^^t>x<^«^ 
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tbat«Knr« da&Ay hj mettis <^ four fe0i«iwi kud, tedMieiiBlo 
4ii>D orders; the &st tre the libofed: -kind, and the second the dxf 
kind. £adi of these orders is divided into foarfomiliet. The fink 
ieniily of the. hoofed kind are the sinele hoofed, such as the hone» 
ass, Ac. The second family are sucjb as have the hoof cloven inio 
tsro parts, such as the cow^ Ac. The thih) fiunily have the boef 
divided inU>4hree parts, and in this fiunily is found only the rhino- 
ceros. The fourth family have the iioof divided into five parts^ and 
in this is only to be found the eksphsnt. With respect to the clawad 
kind, the first family oomprdienas those that have but two tMm on 
each foot, as the .camel; the second family have three: daws; the 
third, four ; and the fourth, five. Tlus method of taking the dii* 
tiBctions of animals from the organs of motion, is ingenious^ but il is 
al the same time incomplete ; and, besides the divisions into wfaioh it 
most necessarily fall, is inadequate ; since, for instance, in hia family 
with two claws, there is but oino animal ; whereas, in hia /amily win 
five daws, there are above a hundred. 

Brisson, who has laboured this subject with great acouracT'^ divides 
ftnimated nature into nine dasses : namdy, quadrupeds ; oetaceoos 
animals, or those of the whale kind; binb; reptiles, or. those of the 
serpent kind;,cai:tilaguK>us fishes? spinooa fishesi shelled i^ntmab; 
ii^beota; >and -tworms. . He divides 4he- quadrupeds into: eigblaen 
«i^Asia,;=and takes their ilistinctions fnimthenuffiwandfornioiitlwnr 
4aeth. - '■''■'.. ..': 

ButofaH those whose systems have been a(k>pted and -admired, 
linnsBQs is the foremost ; as, with a studied brevity^ his system com* 
prebends the greatest variety in the smallest space. 

According to him, the first distinction of animals is to be taken 
from their internal structure. Some have the heart with two ven- 
tricles, and hot red blood ; namely, quadrupeds and birds. The 
quadrupeds are viviparous, and the birds oviparous. 

Some have the heart with only one ventricle, and cold red blood; 
namely, amphibia and fishes. The amphibia are furnished with 
lungs ; the fishes with gills. 

Some have the heart with one ventricle, and cold white serum ; 
namely, insects and worms : the insects have feelers ; and the worms 
holders. 

The distinctions of quadrupeds, or animals with paps, as he.calls 
them, are taken from their teeth. He divides them into seven orders, 
to which he gives names that are not easy of translation. Primates, 
or principals, with four cutting teeth in each jaw; Bruta, or brutes, 
with no cutting teeth ; Ferss, or wild beasts, with generally six 
cutting teeth in each jaw ; Glires, or dormice, with two cutting 
teeth, both above and below ; Pecora, or cattle, with many cutting 
teeth above, and none below ; Belluse, or beasts, with the fore-teeth 
^ blunt ; Gete, or those of the whale kind, with cartilaginous teeth. I 
bave but just sketched out this system, as being, in its own nature, 
4he closest abridgment. It would take volumes to dilate it to its 
fNToper length. The names of the different animals, and their 
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classes, aloD^ makes two thick octavo volumes ; and yet nothing is 
given but the slightest description of each. I have omitted all ^ritr 
cism also upon the accuracy of the preceding systems : this has been 
done both by Buffon and Daubenton, not with less truth than 
humour; for they had too much good sense not to see the absurdity 
of multiplying the terms of science to no end, and disappointing oar 
curiosity rather with a catalogue of nature's varieties than a history 
of nature. 

Instead, therefore, of taxing the memory and teasiag the patience 
with such a variety of divisions and subdivisions, I will take leave 
to class the productions of nature in the most obvious, though not in 
the most accurate manner. In natural history, of all other sciences, 
there is the least danger of obscurity. In morals, or in metaphysics^ 
every definition must be precise, because those sciences are buHt 
upon definitions ; but it is otherwise in those subjects where 4he 
^Lhibition of the object itself is always capable of correcting the 
error. Thus it may oflen happen, that in a lax system of natural 
history, a creature may be ranked among quadrupeds that belongs 
more properly to the fish or the insect classes. But that can produce' 
very little confusion, and every reader can thus make a system the 
most agreeable to his own imagination. It will be of no manner of 
consequence whether we call a bird or an insect a quadruped, if we' 
are careful in marking all its distinctions : the uncertainty in reason- 
ing, or thinking, that those approximations of the different kinds ot 
animals produce, is but very small, and happens but very rarely;- 
whereas the labour that naturalists have been at to keep the kiiidli 
asunder, has been excessive. This, in general, has given birtll Id 
that variety .of systems which we have just mentioned, each of which 
seems to be almost as good as the preceding. 

Taking, therefore, this latitude, and using' method only where it 
contributes to conciseness or perspicuity, we shall divide animated 
nature into four classes; namely, quadrupeds, birds, fishes, and 
insects. All these seem in general pretty well distinguished from 
each other by nature; yet there are several instances in which we 
can scarcely tell whether it is a bird or quadruped that we are about 
to examine ; whether it is a fish or an insect that offers to our curiosity. 
Nature is varied by imperceptible gradations, so that no line can be 
drawn between any two classes of its productions, and no definition 
made to comprehend them all. However, the distinctions between 
these classes are sufficiently marked, and their encroachments 
upon each other are so rare, that it will be sufficient particularly to 
apm*ize the reader when they happen to be blended. 

There are many quadrupeds that we are well acquainted with; 
and of those we do not know we shall form the most clear and 
distinct conceptions, by being told wherein they differ, and wherein 
they resemble those with which we are familiar. Each dassof qua- 
drupeds mfay be ranged under some one of the domestic kinds, ^at 
may serve for the model by which we are to form some kind of idea 
<^tbe rest. Thus we may say that a tiger is of the cat kind, a wolf 



s- 



S06 HisTOfiT or 



ofilhe dog kind, beeatue tlwre ara.some rude resemfa^buipei ImI! 
etAi mi a peitoo who hai never feen the wHd animals, vUl have 
•orae incomplete knowledge of their figure from the tame onei. On 
the contrary, I will not, as some systematic writers have- done,* say 
that a bat is of the. human kind, or a bog of the horse kind, merely 
because" there is some .resemblance in their . teeth, or their papa. 
For, although this resemblance may be striking enough, yet a perm 
who has never seen a bat or a hog, will never form any just codcep* 
tioQ of either by being told of this minute similitude. In short, the 
method in classing quadrupeds should be taken from thw most 
strikiiig resemblances; and where these do not:offlbr, we shouM'ooC 
fbroe the. similitude, bqt leave the animal to be described as a sotitary 
^pedes. The number of quadrupeds is so few, that indeed, without 
any method whatever, there is no great danger of confusion. 

All quadrupeds, the number of which,, according to Bnibii, 
amounts, to about two hundred,, may be . classed^ in the foUowitig 
mapnel*: 

. Fii^t, those of the Horse kind. Thui class contains the Hone, 
(be As«, and. the Zebra. Of these, none have horns ; and their hoof 
is. of one solid piece. v 

The second, class is that of the Cow kind; comprehending the! 
Vrus, the Buffido, the Bison, and the Bonassus. These have dotea 
hfiQhf and chew the cud. 

The .third class is that of the Sheep kind, with cloven hoofs, and 
ehewiQg the cud like the former. . In this is comprehended the Sheep, 
the Goat, the Lama, the Vigogne, the Gaxelle, the Guinea-deer, ara 
all of a similar form. 

The fourth class is thai of the Deer kind, with'cloven hoofs, and 
with solid horns that are shed every year. This class contains the 
Elk, the Rein-deer, the Stag, the Buck, the Roebuck, and the Axis. 

The fiflh class comprehends all those of the Hog kind, the Pecca- 
ry, and the Babyrouessa. 

The sixth class is that numerous one of the Cat kind. This com- 
prehends the Cat, the Lion, the Panther, the Leopard, the Jaguar, 
the Couguar, the Jaguarette, the Lynx, the Ounce, and the Cata- 
roountain. These are all carnivorous, and furnished with crooked 
claws, which they can sheath and unsheath at pleasure. 

The seventh class is that of the Dog kind, carnivorous, and fur- 
nished with claws like the former, but which they cannot sheath. This 
class comprehends the Dog, the Wolf, the Fox, the Jackall, the 
Isatis, the Hysena, the Civet, the Gibet, and the Genet. 

The eighth class is that of the Weasel kind, with a long small body, 
with Siwe toes, or claws, on each foot ; the first of them separated 
from the rest like a thumb. This comprehends the Weasel, the Mar- 
tin, the Polecat, the Ferret, the Mangoust, the Vansire, the Ermine, 
with all the varieties of the American Moufettes. 

The ninth class is that of the Rabbit kind, with two large cutting 

• Linnvi. 
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^eeih iti each jaw# Th» comprelieiids the Rabbit, the Hare, the 
Guiiiea-pig, all the variovui species of the Squirrel, the Dor^ouae^ 
the Marmot, the lUt, the Mouse, the Agouti,^the Paca,the Aperea, 

and the Tap^ti. 
• The tenth class is that of the Hedgehog kind, with claw feet, and 
coTered with pridcles, comprehending the Hedgehog, and the Por* 
copine, the Couando, and the Urson. * 

The eleventh class is that of the Tortoise kind, covered with a she]! 
or scales. This comprehends the Tortoise, the Pangolin, and the 
Pfaatagin. 

The twelfth is that of the Otter, or amphibious kind, comprehend- 
ing the Otter, the Beaver, the Desman, the Morse, and the Seal. 
' The thirteenth class is that of the Ape and Monkey kinds, with 
.hands^ and feet resembling hands. 

The fourteenth class is that of winged quadrupeds, or the Bat 
ikind, conuining the Bat, the Flying Squirrel, and some other varie- 

The animals which seem to approach no other kind, either in 
na^ire or in form, but to make each a distinct species in itself, are 
the following: the Elephant, the RhinocercMs^ the Hippopotamus, the 
Camelopardythe Camel, the Bear, the Badger, the Tapir, the Cabiai, 
the Coati, the Ant-bear, the Tatau, and lastly the Sloth. 

All other quadrupeds whose names are not set down, will be found 
SHDong some of the abovementioned classes, and referred to that 
which they most resemble. When therefore we are at a loss tb 
know the name of any particular animal, by examining which of the 
known kinds it most resembles, either in shape, or in hoofs, or claws, 
and then examining the particular description, we shall be able to 
discover, not only its name, but its history. I have already said 
that all methods of this kind are merely arbitrary, and that nature 
makes no exact distinction between her productions. It is hard, for 
instance, to tell whether we ought to refer the civet to the dog or 
the cat kind ; but, if we know the exact history ef the civet, it is no 
great matter to which kind we shall judge it to bear the greatest 
resemblance. It is enough that a distribution of this kind excites in 
us some rude outlines of the make, or some marked similitudes in 
the nature of these animals; but to know them with any precision, 
no system, or even description will serve, since the animal itself, or 
a good print of it, must be seen, and its history be read at length; 
before it can be said to be known. To pretend to say that we have 
an idea of a quadruped, because we can tel( the number, or the 
make of its teeth, or its paps, is as absurd as if we should pretend to 
distinguish men by the buttons on their clothes. Indeed it often 
happens that the quadruped itself can be but seldom seen; that 
many of the more rare kinds do not come into Europe above once 
in an ag^, and some of them have never been able to bear the 
removal : in such a case, therefore, there is no other substitute but 
a good print of the animal to g[ive an idea of its 6gure, for ne^ 
description whatsoever can answer this purpose so well. Mr. Locke, 

VOL. I.— Wo. XIII. Pp 
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with bis uBokl good sense, has observed, that a drawing of the ani- 
mal, taken from the life, is one of the best methods of advanciilg 
natural history ; and yet, most of our modern systematic writers are 
content rather with describing. Descriptions, no doubt, will go some 
way towards giving an idea of the figure of an animal ; but they are 
certainly much the longest way about, and, as they are usually 
managed, much the most obscure. In a drawing we can, at a angle 
glance, gather more instruction than by a day's painful investigation 
of methodical systems, where we are told the proportions with gref^ 
exactness, and yet remain ignorant of the totality. In fact, this 
method of describing all things is a fault that has infected many of 
our books that treat on the meaner arts, for this last age. They 
attempt to teach by words what is only to be learnt by practice and 
inspection. Most of our dictionaries, and bodies of arts and sciences, 
are guilty of this error. Suppose, for instance, it be requisite to 
mention the manner of making shoes, it is plain that all the verbal 
instructions in the world will never give an adequate idea of thb 
humble art, or teach a man to become a shoemaker. A day or two 
in a shoemaker's shop will answer the end better than a whole folio 
of instruction, which only serves to oppress the learner with the 
weight of its pretended importance. We have lately seen a laborious 
work carried on at Paris, with this only intent of teaching all the 
trades by description : however, the design at first blush seems to be 
il^ considered ; and it is probable that very few advantages will be 
derived from so laborious an undertaking. With regard to the 
descriptions in natural history, these, without all question, under the 
direction of good sense, are necessary ; but still they should be kept 
within proper bounds : and where a thing may be much more easily 
shown than described, the exhibition should ever precede the ac- 
count. 

CHAPTER XXXVII. 

OF QUADRUPEDS IN GENERAL, COMPARED TO MAN. 

Upon comparing the various animals of the globe with each other, 
we shall find that Quadrupeds demand the rank immediately next 
ourselves ; and, consequently, come first into consideration. The 
similitude between the structure of their bodies and ours, those 
instincts which they enjoy in a superior degree to the rest, their con- 
stant services, or their unceasing hostilities, all render them the fore- 
most objects of our curiosity, and the most interesting parts of ani- 
mated nature. These, however, although now so completely sub- 
dued, very probabl}', in the beginning, were nearer upon an equality 
with us, and disputed the possession of the earth. iVl^, while yet 
savage himself, was but ill qualified to civilize the forest. While 
yet naked, unarmed, and without shelter, every wild beast was a 
formidable rival ; and the destruction of such was the fint employ- 
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meat of heroes. But, when he began to multiply, and arta^to accu- 
mulate, he soon cleared the plains of the most noxious of the|[» his 
rivals ; a part was taken under his protection and care, while the rest 
found a precarious refuge in the burning desert, or the howling 
wilderness. 

From being rivals, quadrupeds have now become the assistants 
pf man ; upon them he devolves the most laborious employments, 
and finds in them patient and humble coadjutors, ready to obey^ 
and content with the smallest retribution. ^It was not, however, with- 
out long and repeated efforts that the independent spirit of these 
animals was broken ; for the savage freedom, in wild animUls, is 
generally found to pass down through several generations before it 
is totally subdued. Those cats and dogs that are taken from a state 
of natural wildness in the forest, transmit their fierceness to their 
young ; and, however concealed in general, it breaks out upon 
several occasions. Thus the assiduity ajid application of man in 
bringing them up, not only alters their disposition, but their very 
forms ; and the difference between animals in a state of nature and 
domestic tameness is so considerable, that M. Buffon has taken this 
as a principal distinction in classing them. 

In taking a cursory view of the form qf quadrupeds, we may easily 
perceive that, of all the ranks of a nima tea nature,^' they bear the 
nearest resemblance to man. This similitude will be found more 
striking, when, erecting themselves on their hinder feet, they are 
taught to walk forward in an upright posture. We then see that all 
their extremities in a manner correspond with ours, and present us 
with a rude imitation of our own. In some of the ape kind the re- 
semblance is so striking, that anatomists are puzzled to find in what 
part of the human body man's superiority consists ; and scarcely any 
but the metaphysician can draw the line that ultimately divides 
them. 

But if we compare their internal structure with our own, the like- 
ness will be found still to increase, and we shall perceive many ad- 
vantages they enjoy in common with us, above the lower tribes of 
nature. Like us, they are placed above the class of birds, by 
bringing forth their young alive ; like us, they are placed above the 
x;lass of fishes, by breathing through the lungs ; like us, they are 
placed above the class of insects, by having red blood circulating 
through their veins ; and lastly, like us, they are different from al- 
most all the other classes of animated nature, being either wholly 
^or partly covered with hair. Thus nearly are we represented in 
point of conformation to the class of animals immediately below us; 
and this shews what little reason we have to be proud of our persons 
alone, to the perfection of which quadrupeds make such very near 
approaches. 

The similitude of quadrupeds to man obtains also in tl^e fixedness 
of their nature, and their being less apt to be changed by the in- 
fluence of climate or food than the lower ranks of nature.^ Birds 

♦ Buffon, vol. xviii. p. ITfl. 
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are found Tery apt to alter both m colour and-nse; -Miety Vkemmf 
kill tRore; inieets may be quickly brought to change and adapt 
iheraselves to the climate ; and if we descend to plants, whioh may 
be allowed to hare a kind of living existence, their kinds may be 
surprisingly and readily altered, and taught to assume new fynoM. 
The figure of eveix animal may be considered as a kind of drapery, 
which it may be made to put on or off by human assiduity : in man 
the drapery is almost inyariable ; in quadrupeds it admita of aone 
variation ; and the variety may be made* greater still as we deaoeod 
to the mferior'classes of animal existence. 

Quadrupeds, although they tire thus strongly marked, and in 
general divided from the various kinds around them, yet some of Ibeai 
are often of so equivocal a nature, that it is hard to tell whether they 
ought to be ranked in the quadruped class, or degraded to tiioae 
below them. If, for instance, we were to marshal the whole graop 
of animals round man, placing the most perfect next him, and those 
most equivocal near the classes they most approach, we should infd 
it difficult, after the principal had taken their stations near htm^ 
where to place many that lie at the outskirts of this phalanx. The 
bat makes a near approach to the aerial tribe, and might by aone 
be reckoned amon|; the birds. The porcupine has not less pre- 
tensions to that class, being covered with quills, and flfhowiog-lhaA 
Inrds are not the only part of nature that are furnished with mxh a 
defence. The armadillo might be referred to the tribe of inaeets,or 
mails, being, like them, covered with a shell ; the seal and the mone 
might be ranked among the fishes, like them being furnished with 
fins, and almost constantly residing in, the same element. All these, 
the farther they recede from the human figure, become less perfect, 
and may be considered as the lowest kinds of that class to which we 
have referred them. 

But although the variety in quadrupeds is thus great, they all 
seem well adapted to the stations in which they are placed. There 
is scarcely one of them, how rudely shaped soever, that is not formed 
to enjoy a state of happiness fitted to its nature. All its deformities 
are only relative to us, but all its enjoyments are peculiarly its own. 
We may superficially suppose the sloth, that takes up months in 
climbing a single tree, or the mole, whose eyes are too small for 
distinct vision, are wretched and helpless creatures ; but it is pro-> 
bable that their life, with respect to themselves, is a life of luxury ; 
the most pleasing food is easily obtained, and, as they are abridged 
in one pleasure, it may be doubled in those which remain. Quad- 
rupeds, and all the lower kinds of animals, have, at worst, but the 
torments of immediate evil to encounter, and this is but transient 
and accidental ; man has two sources of calamity, that which he 
foresees, as well as that which he feels ; so that if his rewards were to 
be in this life alone, then, indeed, would he be of all beings the most 
wretched. 

The heads of quadrupeds, though difiering from each other, are 
in general adapted to their way of living. In some it is sharp, the 
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better to fit the ftDimal for turning up the earth in which its food 
lies. In some it is long, in order to give a greater room for the 
pifactory nerves, as in dogs, who are to hunt and find out their prey 
'by the scent. In others it is short and thick, as in the lion, to in- 
. crease the strength of the jaw, and to fit it the better for combat. 
In quadrupeds that feed upon grass, they are enabled to hold down 
their heads to the ground by a strong tendinous ligament, that runs 
from the head to the middle of the back. This serves to raise the 
beady although it has been held to the ground for several hours, 
without any labour, or any assistance from the muscles of the neck«i 
The teeth of all animals are entirely fitted to the nature of .their 
food. Those of such as live upon flesh differ in every respect frwn 
9uch as live upon vegetables. In the latter, they seem entirely 
made for gathering and bruising their simple food, being edged be* 
fore, and fitted for cutting ; but broad towards the back of the jaw, 
and fitted for pounding. In the carnivorous kinds they are .sharp 
before, and fitted rather for holding than dividing. In the one the 
teeth serve as grindstones, in the other as weapons of defence ; in 
both, however, the surface of those teeth which serve for grinding 
are unequal, the cavities and risings fitting those of the opposite, sa 
as to tally eicactly when the jaws are broiight together. These in- 
equalities better serve for cominuting the food ; but they become 
smooth with age ; and for this reason old animals take a longer time 
to chew their food than such as are in the vigour of life. 

Their legs are not better fitted than their teeth to their respective 
wants or enjoyments. In some they are made for strength only, 
and to support a vast unwieldy frame, without much flexibility or 
beautiful proportion.. Thus the legs of the elephant, the rhinoce» 
ros, and the sea-horse, resemble pillars : were they made smaller,, 
they would be unfit to support the body ; were,.they endowed witli- 
greater flezibihty or swiftness, it would be useless, as they do not 
pursue other animals for food^ and, conscious of their own superior 
strength, there are none that they deign to avoid. Deers, harei», 
and other creatures, that are to find safety only in flight, have their 
legs made entirely for speed ; they are slender and nervous. Were 
it not for this advantage, every carnivorous animal would soon 
make them a prey, and their races would be entirely extinguished^. 
Bot in the present state of nature, the means of safety are rather 
superior to those of oflence ; and the pursuing animal must owe suc- 
cess only to patience, perseverance, and industry. The feet of 
some, that live upon fish alone, are made for swimming. The toes 
of those animals are joined together with membranes, being web«- 
footed, like a goose or a duck, by which they swim with great ra-- 
pidity. Those animals that lead a life of hostility, and live upon 
others, have their feet armed with sharp claws^ which some can 
sheath and unsheath at will. Those, on. the contrary, who lead peace- 
ful lives, have generally hoofs, which serve some as weapons of de- 
fence, and which in all are better fitted for traversing extensive tracts, 
of rugged country, than the claw foot of their pursuers. 
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' Tbe^ stoiBttcfa m generally pro|»oitiooed to the maUiy of Ae maSt^' 
tmPu food, or the erne with whidii h is obteibed. In fhoie that 1m 
iqpdQ fleth and meh noorishing auhatances, it'MBmall and glandular, 
wording inch joicea aa are b^ adapted to digest its eonlents ; their 
intestinea afiro are short, and without fatnesa. On the contnufji, 
such atuuab aa feed entirely upon iregetables, have the stomach 
irary large; sod those who chew the cud have no less than four elo- 
MsehS) idl which serre as so many laboratories to prepare and torn 
their coarse food into proper nourishment. In Aftica, where the 
plants affiwd gteater nourishment than in our temperate cliamtcs» 
aoTeral aoinMb that with us have four stomachs hare theito but two.* 
Howevert in allanimab the sise of t^ intestines is proportioned to 
tbr nature of the food ; where that is furnished In Uurge (|n8(nttties» 
toe stomach dilates to answer the increase. In dopiestic anunals that 
are .plentifully supplied, it is large; in the wild animals that Uto 
precariously, it is much more contracted, and the intestines are mush 
shorter. 

In this manner, all animals sre fitted by natura to'M up some 
peculiar station. The greatest animals are .made for an inoffimsife 
m^ to range the plaihs and the forest without injuring others; to 
live upon the productions of the earth, the gtass of the fields, or the 
tsnder brmndi^ of trees. These, secure in their own strei^tli, nei- 
ther fiy from any other quadrupeds, nor yet attack them ; naturf,lo 
the greatest strength, has added the most gentle end harmless diqio^ 
aitions: wkhout this, those enormous creatures would be more than 
a malch for all the rest of the creation; for what devastation might 
not ensue, were the elephant, or the rhinoceros, or the bufiklo, as 
fierce and as mischievous as the tiger or the rat ? In order to oppose 
these large animals, and in some measure to prevent their exdbe- 
ranee, there is a species of the carnivorous kind, of inferior strength 
indeed, but of greater activity and cunning. The lion and the tig^ 
generally watch for the larg^ kinds of prey, attack them at some 
disadvantage, and commonly jump upon them by surprise. None 
of the carnivorous kinds, except the dog alone, will make a volun- 
tary attack but with the odds on their side. They are all cowards 
by nature, and usually catch their prey by a bound from some 
•lurking place, seldom attempting to invade them openly; for 
the larger beasts are too powerful for them, and the smaller too 
swift. 

A lion does not willingly attack a horse, and then only when 
compelled by the keenest hunger. The combats between a lion 
-and a horse are frequent enough in Italy, where they are both en- 
closed in a kind of amphitheatre fitted for that purpose. The lion 
always approaches wheeling about, while the horse presents his hin- 
der parts to the enemy. The lion in this manner goes round and 
round, still narrowing his circle, till he comes to the proper distance 
to make his spring : just at the time the lion springs, the horse lashes 
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with boib legB from behind, and in general the odd« are in his fa- 
Toor ; it more otien happening that the lion it stunned and struck 
motionless by the blow, than that he effidcts bis jump between the 
horse's shoulders. If the lion is stunned, and left sprawling, the 
horse escapes without attempting to prove his victory ; but if the 
lion succeeds, he sticks to his prey, and tears the horse in pieces in a 
Tery short time. 

Bu| it is not among the larger animals of the forest alone- that 
these hostilities are carried on ; there is a minuter and a still more 
treacherous contest between the lower ranks of quadrupeds. The 
panther hunts for the sheep and the goat ; the catamountain for the 
hare or the rabbit ; and the wild cat for the squirrel or^the mouse. 
In proportion as each carnivorous animal wants' strength, it uses all 
•the assistance of patience, assiduity, and cunning. However, the 
arts of these to pursue, are not so great as the tricks of their prey to 
escape ; so that the power of destruction in one class, is inferior to 
the power of safety in the other. Were this otherwise, the forest 
IKrould soon be dispeopled of the feebler race of animals, and beasts 
t>f prey themselves would want at one time that subsistence which 
they lavishly destroyed at another. 

' Few wild animals seek their prey in the day-time ; they are then 
generally deterred by their fears of man in the inhabited countries, 
and by the excessive heat of the sun in those extensive forests that 
lie towards the south, and in which they reign the undisputed tyrants. 
As soon as the morning, therefore, appears, the carnivorous animals 
retire to their dens ; and the elephant, the horse, the deer, and all 
the hare kinds, those inoffensive tenants of the plain, make their ap- 
pearance. But again, at night-fall, the state of hostility begins : 
the whole forest then echoes to a variety of different bowlings. No- 
thing can be more terrible than an African landscape at the close of 
evening : the deep-toned roarings of the lion ; the shriller yellings 
of the tiger ; the jackall, pursuing by the scent, and barking like a 
dog ; the bysna, with a note peculiarly solitary and dreadful ; but 
above all, the hissing of the various kinds of serpents, that then be* 
gin their call, and, as I am assured, make a much louder symphony 
than the birds in our groves in a morning. 

Beasts of prey seldom devour each other ; nor can any thing but 
the greatest degree of hunger induce them to it. What they chiefly 
seek after is the deer or the goat, those harmless creatures that seem 
made to embellish nature. These are either pursued or surprised, 
and afford the most agreeable repast to their destroyers. The most 
usual method, with even the fiercest animals, is to hide and crouch 
near some path frequented by their prey, or some water where cat- 
tle come to drink, and seize them at once with a bound. The lion 
and the tiger leap twenty feet at a spring ; and this, rather than 
their iiwiftness or strength, is what they have most to depend upon 
for a supply. There is scarcely one of the deer or hare kind, that 
h not very easily capable of escaping them by its swiftness; so that 
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-wheiMyer any <dPUieie t$Xk a^pregr^itinatbe'^ywiDg tath^winit inu 
•Iteiltiba. ',■'•■ 

But there is aaotber dafli'of the canriToroatf 'kind that- haul- bj 
the aeent, and irhich it is nraeh- more difficult to eaeape. Itii T9^ 
markabie, that dl enunala of this kind punme in a pack, and eoeoo- 
vage each other* .by their nnAoal. cries. The jackall, the syagnriil 
the wolf, and the dog, are of this kind ; they pursue .with potienee 
Mtherthan swiftness ; their prey flies 4tt iBt^t»«nd learec theHTfor 
miles behind ; but they keep on with a constant steady paoeii and 
ezdte each other :by & general spirit of industry and einuhitioo» iUi 
-at- last they share the' common plunder. Bitit it tooroften faappens^ 
4bat the largerbeastsof prey, when they hear aery of this kindibe^ 
^n, putaue the packi, andlwhen they baTe hunted down tho'antfialt 
^eome in and monopolise the spoil. This has-giTenr rise to the rs^ 
|iort <&f the jackalPs being the lion's prorkler ; when the reaUtj k, 
that; the jackall hunu for itself, and the Uon is iarimwelcofnei:i»» 
%Qder upon the fruit of his toil. 

>"•> Ntivertheless^' with all the (towmv which ctimivnToos amiBalinaiip 
fMMessed of, they generally lead a iife of famine and fatigue. IJheir 
prey has such a variety of methods for escaping^ thalithey SOfoe* 
eimeseontinee witheiitt food'foir e.fortnigfat together; biHnaiunrelhas 
4nddwed ihem with- « degree 6f patience eqiM tcriheseiriBrity of 
iheir'iflate'; so that, as their sobsiMenee is precarious^ their apfieiites 
4ktt6 0omfAfmgy They osoilly seize their prey witiie-foar, -eitlieror 
s eemin g delist', or perhaps lo terrify it from resistance.' Thegit'^fire- 

tMMly devour ft, bones and ail, in the most ravenous nvnnerp and 
^ni'jretnrci to their jdens, continuing inac^e till the calls of hunger 
again- excite their courage and industry. But, as all their methods 
of purtiuit are counteracted by the arts of evasion, they oflen-con^ 
tinneto range without success, supporting a state of faming for 
nereral days, nay, sometimes, for weeks together. Of their prey^ 
some find protection in' holes, in which nature has directed them to 
liory themselves ; some find safety by swiftness ; and such as am 
possessed of neither of these advantages, generally herd together, 
and endeavour to ref>el invasion by united force. The very sheep, 
which to us seem so defenceless, are by no means so in a state of nap 
tore; they are furnished with arms of defence, and a very great de- 
^ee of swiflness. But they are still further assisted by their spirit 
of mutual defence ; the females fall into the centre, and the males, 
forming a ring round them, oppose their horns to the assailants. 
{9ome animals, that feed upon fruits which are to be found only at 
-one time of the year, fill their holes with ^several sorts of plants, 
which enable them to lie concealed during the hard frosts of the 
winter, contented with their prison, since it afibrds them plenty and 
protebtion. These holes are dug with so much art, that there seems 
the design of an Sarchitect in the formation. There are usually two 
apertures, by one of which the little inhabitant can always escape 
when the enesay is in possession of the otiier. Many creatores are 



equally careful of avoiding their enemies, by placing a sentinel to 
warn them of the approach of danger. These generally perform 
this duty by turns ; and they know how to punish such as have neg^- 
lected their post or have been utiinindful of the common safety. 
Such are a part of the efforts that the weaker races of quad- 
rupeds exert to avoid their invaders; and, in general, they are 
attended with success. The arts of instinct are most com- 
monly found an overmatch for the invasions of instinct. Man is the 
only creature against whom all their little tricks cannot prevail. 
Wherever he has spread his dominibn, scarcely any flight can save, 
or any retreat harbour ; wherever he comes, terror seems to follow, 
and all society ceases among the inferior tenants of the plain ; their 
union against him can yield .them ho protection, and their cunning 
is but weakness. In their fellow-brutes, they have an enemy Whom 
they can oppose with an equality of advantage ; they can oppose 
fraud or swiftness to force, or numbers to invasion : but what can be 
done against such an enemy as man, who finds them out though un- 
seen, and though remote destroys them ? 'Wherever he comes, all 
the contest among the meaner ranks seems to be at an end, or fs car- 
ried on only by surprise. Such as he has thought proper to protect, 
have calmly submitted to hFs protection ; such as he has found con- 
venient to destroy, carry on an unequal war, and their numbers are 
every day decreasing. 

The wild animal is isubject to few alterations ; and in a state of 
savage nature, continues for ages the same, in size, shape, and co- 
tour. But it is otherwise when subdued, and taken under the pro- 
tection of man : its external form, and even its internal structure, 
are altered by human assiduity ; and this is one of the first and 
greatest causes of the variety that we see among the Several quadru- 
peds of the same species. Man appears to have changed the very 
nature of domestic animals, by cultivation and care. A domestic 
animal is a slave that seems to have few other desires but such as 
man is willing to allow it : Humble, patient, resigned, and attentive, 
it fills up the duties of its station ; ready for labour, and content with 
subsistence. 

Almost all domestic animals seem to bear the marks of servitude 
strong upon them. All the varieties in their colour, all the firienefs 
and length of their hair, together with the depending length of their 
ears, seem to have arisen from a long continuance of domestic sla- 
very. What an immense variety is there to be found in tTie ordinaiy mce 
of dogs and horses ! the principal differences of which have been ef- 
fected by the industry of man, so adapting the food, the treatment, 
die labour, and the climate, that nature seems almost to have for- 
gotten her original design, and the tame animal no longer bears any 
resemblance to its ancestors in the woods around him. 

fn this manner* nature is under a kind df constraint, in those ani- 
mals we have taught to live iri a state of servitude near us. The 
savage animals preserve the marks of their first formation ; tti^ 
colours are generally the same; a rough dusky brown;* or a tawttj^, 
seem almost their only varieties. But it is olheT^vl%m^^\^^»«^^ 
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their colours are various, and their forms different from each, other. 
Thifr nature of the climate, indeed, operates upon all, but more par- 
ticularly on these. That nourishment which is prepared by the 
hand of man, not adapted to their appetites, but to suit his owd 
convenience, that climate the rigours of which he can soften, and 
that employment to which they are sometimes aissigned, produce a 
number of distinctions that are not to be found among the savaee 
animals. These at first were accidental, but in time became heredi- 
tary ; and a new race of artificial monsters are propagated, rather to 
answer the purposes of human pleasure, than their own convenience* 
In short, their very appetites may be changed ; and those that feed 
only upon grass, may be rendered carnivorous. I have seen a sheep 
that would eat flesh, and a horse that was fond of oysters. 

But not their appetites, or their figure alone, but their very dispo- 
sitions, and their natural sagacity, are altered by the vicinity of man. 
In those countries where men have seldom intruded, some animals 
have been found established in a kind of civil state of society. Re- 
mote from the tyranny of man, they seem to have a spirit of mutual 
benevolence and mutual friendship. The beavers, in these distant 
solitudes, are known to build like architects, and rule like citizens. 
The habitations that these have been seen to erect j exceed the houses 
of the human inhabitants of the same country, both in neatness and 
convenience. But as soon as man intrudes upon their society, they 
seem impressed with the terrors of their inferior situation, their spirit 
of society ceases, the bond is dissolved, and every animal looks for 
safety in solitude, and there tries all its little industry to shift only 
for itself. 

Next to human influence, the climate seems to have the strongest 
effects both upon the nature and form of quadrupeds. As in man 
we have seen some alterations produced by the variety of his situa- 
tion, so in the lower ranks, that are more subject to variation, the 
influence of climate is more read ilj^ perceived. As these are more 
nearly attached to the earth, and in a manner connected to the soil ; 
as they have none of the arts of shielding off the inclemency of the 
weather, or softening the rigours of the sun, they are consequently 
more changed by its variations. In general it may be remarked, 
that the colder the country, the larger and the warmer is the fur of 
each animal ; it being wisely provided by nature, that the inha- 
bitant should be adapted to the rigours of its situation. Thus the 
fox and wolf, which in temperate climates have but short hair, have 
a fine long fur in the frozen regions near the pole. On the contrary, 
those dogs which with us have long hair, when carried to Guinea, or 
Angola, in a short time cast their thick covering, and assume a lighter 
dress, and one more adapted to the warmth of the country. The 
beaver and the ermine, which are found in the greatest plenty in the 
cold regions, are remarkable for the warmth and delicacy of their 
furs ; while the elephant and the rhinoceros, that are natives of the 
Line, have scarcely any hair. Not but that human industry can, in 
some measure, cooperate with, or repress the effects of climate Iq 
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aSa particular. It is well kfiown vhlit alterations are prodtlced bff 
proper care, in the sheep's fleece, in different parts of our ownconiv- 
try ; and the same industry is pursued with a like success in Syria,- 
ifhere many of their animals are clothed with a long and beautiful 
hair, which they take care to improve, as they work it into that stuff 
called cambiet, so well known in different parts of Europe. 

The disposition of the animal seems also not less marked by the 
climate than the figure. The same causes that seem to have ren» 
dered the human inhabitants of the rigorous climates savage and 
ignorant, have also operated upon their animals. Both at the Line 
and the Pole the wild quadrupeds are fierce and untameable. Iii 
theto latitudes, their savage dispositions having not been quelled by 
any efforts from man, and being still farther stimulated by theseve*^ 
Ti^ of the weather, they continue fierce and untractable. Most of 
the att^tnpts which have hitherto been made to tame the wild beasts 
brought hone from the Pole or the Equator, have proved ineffectual. 
They are gentle and harmless enough while young; but as they 
grow up, they acquire their natural ferocity, and snap at the hand 
thsit feeds them. It may indeed in general be asserted, that in all 
countries where the men are most barbarous, the beasts are most 
Merte and cruel : and this is but a natural consequence of the struggle 
bietween man and the more savage animals of the forest ; for in pro- 
portion as he is weak and timid, they must be bold and intrusive ; 
in proportion as his dominion is but feebly supported, their rapacity 
must i)e more obnoxious. In the extensive countries, therefore, lying 
round the Pole, or beneath the Line, the quadrupeds are fierce and 
formidable. Africa has ever been remarked for the brutality of its 
men, and the fierceness of its animals : its lions and its leopards are 
not less terrible than its crocodiles and its serpents; their dispositions 
seem entirely marked with the rigours of the climate ; and being 
bred in an extreme of heat, they show a peculiar ferocity, that 
neither the force of man can conquer, nor his arts allay. However, 
it is happy for the wretched inhabitants of those climates, that its 
most formidable animals are all solitary ones; that they have not 
learnt the art of uniting to oppress mankind, but each, depending 
on its own strength, invades without any assistant. 

The food also is another cause in the variety which we find among 
quadrupeds of the same kind. Thus the beasts which feed in the 
valley are generally larger than those which glean a scanty subsis- 
tence on the mountain. Such as live in the warm climates, where 
the plants are much larger and more succulent than with us, are 
equally remarkable for their bulk. The ox fed in the plains of 
Indostan is much larger than that which is more hardily maintained 
on the side of the Alps. The deserts of Africa, where the plants 
are extremely nourishing, produce the largest and fiercest animals; 
and perhaps, for a contrary reason, America is found not to produce 
such itirge animals as are seen in the ancient continent. But what- 
ever be the reason, the fact is certain, tl at while America exceeds 
us in the size of its reptiles of all kinds, it is far inferior in its quad- 
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ni|itd productions. Thtis^ for instance, the largest animalB of that 
country is the tapir, which can by no means be compared to the 
elephant of Africa. Its beasts of prey also are divested of thai 
strength and courage which is so dangerous in this part of the world. 
The American lion, tiger, and leopard, if such diminutive creatures 
deserve these names, are neither so fierce nor so valiant as those of 
Africa atid. Asia. The tigjer of Bengal has been seen to measure 
twelve feet in length, without including the tail, whereas the Ameri- 
can tiger seldom exceeds three. This difference obtains still more 
in the other animals of that country, so that some have been of 
opinion,* that all quadrupeds in Southern America are of a different 
species from those most resembling them in the old world, and that 
there are pone which are common to both but such as have entered 
America by the north ; and which, being able to bear the rigours of 
the froeen pole, have travelled from the ancient continent by that 
passage into the new. Thus the bear, ihe wolf, the elk, the stag, the 
fox, and the beaver, are known to the inhabitant as well of North 
America* as of Russia; .while most..oC.the various kinds to the south- 
ward, in both continents, bear no resemblance to each other. Upon 
the whole, such as peculiarly belong to the new continent are ^ith« 
out any marks of the quadruped perfection. They are almost wholly 
destitute of the power of defence ; .they have neither formidable 
teeth, horns, or tail ; their figure is awkward, and their limbs ill 
proportioned. Some among them, such as the ant-bear and the 
sloth, appear so miserably formed as scarcely to have the power of 
moving and eating. They, seemingly, drag out a miserable and 
languid existence in the most desert solitude ; and would quickly 
have been destroyed in a country where there were inhabitants, or 
powerful beasts to oppose them. 

But if the quadrupeds of the new continent be less, they are found 
in much greater abundance ; for it is a rule that obtains through 
nature, that the smallest animals multiply the fastest. The goat, 
imported from Europe to South America, soon begins to degenerate ; 
but as it grows less it becomes more prolific, and instead of one kid 
at a time, or two at the most, it generally produces five, and some- 
times more. What there is in the food, or the climate, that produces 
this change, we have not been able to learn ; we might be apt to 
ascribe it to the heat, but that on the African coast, where it is still 
hotter, this rule does not obtain ; for the goat, instead of degenerat- 
ing there, seems rather to improve. 

However, the rule is general among all quadrupeds, that those 
which are large and formidable produce but a few at a time ; while 
such as are mean and contemptible are extremely prolific. 1 be 
lion or tiger have seldom above two cubs at a litter ; awhile the cat, 
that is of a similar nature, is usually seen to have ^ye or six. In 
this manner, the lower tribes become extremely numerous; and, 
but for this surprising fecundity, from their natural weakness, they 
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would quickly be extirpated. The breed of mice, for instaQee, 
would tiave long since been blotted from the earth, were the mouse as 
iilow in production as the elephant. But it has been wisely provided, 
that such animals as can make but little resistance, should at least 
have a means of repairing the destruction which they must often suf- 
fer, by their quick reproduction; that they should increase even 
among enemies, and multiply under the hand of the destroyer. On 
the other hand, it has as wisely been ordered by Providence, that 
the larger kinds should produce but slowly ; otherwise, as they re- 
quire proportional supplies from nature, they would quickly con- 
sume their own store, and, of consequence, many of them would 
soon perish through want ; 90 that life would thus be given without 
the necessary means of subsistence. In a word, Providence ban 
most wisely balanced the strength of the great against the weakness 
of the little. Since it was necessary that some should be great and 
others mean, since.it was expedient that some should live upon 
other^y it has assisted the/^eakness of one by granting it fruitfulness, 
and diminished the number of the other by infecundity. 

In consequence of this provision, the larger creatures^' which 
bring forth few at a time, seldom begin to generate till they bave 
nearly acquired their full growth. On the contrary, those which 
bring many, reproduce before they have arrived at half their natu- 
ral size. Thus the horse and the bull are nearly at their best be- 
fore they begin to breed ; the hog and the rabbit scarce leave the 
teat before they become parents in turn. Almost all aminals like- 
wise continue the time of their pregnancy in proportion to theirsize. 
The mare continues eleven months with foal, the cow nine, the wolf 
five, and the bitch nine weeks. In all, the intermediate litters are 
the most fruitful ; the first and the last generally producing the few- 
^est in number, and the worst of the kind. 

Whatever be the natural disposition of animals at other times, 
they all acquire new courage when they consider themselves as de- 
fending their young. No terrors can then drive them from the post 
of duty ; the mildest begin to exert their little force, and resist the 
most formidable enemy. Where resistance is hopeless, they then 
incur every danger in order to rescue their young by flight, and re» 
tard their own expedition by providing for their little ones. When 
the female opossum, an animal of America, is pursued, she instantly 
takes her young into a false belly, with which nature has supplied 
her, and carries them off, or dies in the endeavour. I have been 
lately assured of a she-fox, which, when hunted, took her cub in her 
mouth, and ran for several miles without quitting it, until at last she 
was forced to leave it behind, upon the approach of a mastiff, as she 
ran through a farmer^s yard. But if at this period the mildest ani- 
mals acquire new fierceness, how formidable most those be that 
subsist by rapine ? At such times no obstacles can stop their ravage, 
nor no threats can terrify; the lioness then seems more hardy than 
even the lion himself. She attacks men and beasts indiscriminately, 
and carries all she can overcome reeking to h^r cubs, whom she thus 
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early accustoms to slaughter. Milk in the carnivorous animals is 
mudi more sparing than in others ; and it may be for this reason 
that all such carry home their prey alive, that in feeding their 
young its blood may supply the deficiencies of nature, and serve in- 
stead of that milk with which they are so sparingly supplied. 

Nature, that has thus given them courage to defend their young, 
has given them instinct to choose the proper times of copulation, so 
as to bring forth when the provision suited to each kind is to be found 
in the greatest plenty. The wolf, for instance, couples in Decem- 
ber, so that the time of pregnancy continuing five months, it may 
have its young in April. The mare, who goes eleven months, ad- 
mits the horse in summer, in order to. foal about the beginning of 
'May. On the contrary, those animals which lay op proristons for 
the winter, such as the beaver and the marmot, coaple in the latter 
end of autumn, so as to have their yopng about j^anuary, against 
which season they have provided a very comfortable store. These 
seasons for coupling, however, among some of the domestic kinds, 
are generally in consequence of the quantity of provisions with 
which they are at any time supplied. Thus we may, by feeding any 
of these animals, and keeping off the rigour of the climate, make 
them breed whenever we please. In this manner those contrive 
who produce lambs all the year round. 

The choice of situation in bringing forth is also very remarkable. 
In most of the rapacious kinds, the female takes the utmost precau- 
tions to hide the place of her retreat from the male ; who other- 
wise, when pressed by hunger, would be apt to devour her cubs. 
She seldom, therefore, strays far from the den, and never approaches 
it while he is in view, nor visits him again till her young are capable 
of providing for themselves. Such animals as are of tender consti- 
tutions take the utmost care to pn»vide a place of warmth as well as 
safety for their young ; the rapacious kinds bring forth in the thick- 
est woods ; those that chew the cud, with the various tribes of the 
Termin kind, choose some hiding place in the neighbourhood of man. 
Some dig holes in the ground; some choose the hollow of a tree; 
Uad all the amphibious kinds bring up their young near the water, 
f nd accustom them betimes to their proper element. 

Thus nature seems kindly careful for the protection of the mean- 
est of her creatures : but there is one class of quadrupeds that seems 
entirely left to chance, that no parent stands forth to protect, nor no 
instmctor leads, to teach the arts of subsistence. These are the quad- 
rupeds that are brought forth from the egg, such as the lizard, the tor- 
toise, and the crocodile. The fecundity of all other animals com- 
pared with these is sterility itself These bring forth above two 
hundred at a time ; but as the offspring is more numerous, the pa- 
rental care is less exerted. Thus the numerous brood of eggs are, 
without farther solicitude, buried in the warm sands of the shore, 
and the heat of the sun alone is left to bring them to perfection. To 
this perfection they arrive almost as soon as disengaged from the 
shell. Most of them, without any other guide than instinct, imme^ 
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diately make to the water. In their passage thither, they have num- 
berless enemies to fear. The birds of prey that haunt the shore, the 
beasts that accidentally come that way, and even the animals that 
give them birth, are known, with a strange rapacity, to thin their 
numbers as well as the rest. 

But it is kindly ordered by Providence that these animals, which 
are mostly noxious, should thus have many destroyers : were it not 
for this, by their extreme fecundity they would soon overrun the 
earth, and cumber all our plains with deformity. 

CHAPTER XXXVIIf. 

ANIMALS OF THE HORSE KIND.* 

Animals of the horse kind deserve a place next to man, in a his* 
tory of nature. Their activity, their strength, their usefulness, and 
their beauty, all contribute to render them the principal objects of 
our curiosity and care, a race of creatures in whose welfare we are 
interested next to our own. ^ 

Of all the quadruped animals, the horse seems the most beautiful : 
the noble largeness of his form, the glossy smoothness of his skin, the 
graceful ease of 1ii^ motions, and the exact symmetry of his shape, 
have taught us to regard him as the first, and as the most perfectly 
formed ; and yet, what is extraordinary enough, if we examine him 
internally, his structure will be found the most different from that of 
man of all other quadrupeds whatsoever. As the ap0 approaches 
us the nearest in internal conformation, so the horse is the most 

* As it may happen, that, in a description where it is the aim rather to 
insert what is not usaally known, than all that is known, some of the more 
obvious particulars may be omitted ; I will take leave to subjoin in the notes 
the characteristic marks of each animal,* as given us by Linnsus. ''The 
horse, with six cutting teeth before, and single-hoofed, a native of Europe 
and the East, (but I rather believe of Africa,) a generous, proud, and strong 
animal, fit either for the draught, the course, or the road : he is delighted 
Willi woods, he takes care of his hinder parts, defends himself from the flies 
with his tail, scratches his fellow, defends its young, calls by neighing, sleeps 
after night-fall, fights by kicking, and by biting also, rolls on the ground 
when he sweats, eats the grass closer than the ox, distributes the seed by 
dunging, wants a gall-bladder, never vomits ; the foal is produced with the 
feet stretched out ; he is injured by being struck on the ear, upon the stiflle, 
by being caught by the nose in barnacles, by having his teeth rubbed with 
tallow, by the herb padus, by the herb phsdandria, by the cruculio, by the 
conops. His diseases are different in difi'erent countries : a consumption 
of the ethmoid bones of the nose, called the giandfrs, is with us the most in- 
fectious and fatal. He eats hemlock without injury. The mare goes with 
foal two hundred and ninety days. The placenta is not fixed. He acquires 
not the canine teeth till the age of five years.*' 

* tl^nstead, however, 6t giving these characteristie marks in the notes, the 
Author has in general incorporated them with the text. Where anv part of 
them appears to have been omitted, the deficiency has been supplied from 
Ihe best authorities.] 
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remote ; * — a striking proof that there may be oppositions of beauty, 
and that all grace is not to be referred to one standard. 

To have an idea of this noble animal in his native simplicity, we 
are not to look for him in the pastures, or the stables, to which he 
has been consigned by man ; but in those M^ild and extensive ptains 
where he has been originally produced, where he ranges without con- 
troul, and riots in all the variety of luxurious nature. In this state 
of happy independence, he disdains the assistance of man, which 
only tends to servitude. In those boundless tracts, whether of Africa 
or New Spain, where he runs at liberty, he seems no way incom- 
moded with the inconveniencies to which he is subject in Europe. 
The continual verdure of the fields supplies his wants ; and the cli- 
mate, that never knows a winter, suits his constitution, which natur- 
ally seems adapted to heat. His enemks of the forest are but few, 
for none but the greater kinds will venture to attack him; any one 
of these he is singly able to overcome, while at the same time he is 
content to find safety in society ; for the wild horses of those countries 
always herd together. 

In these countries, therefore, the horses are often seen feeding in 
drovesW Rve or six hundred. As they do ncrt carry dn war f^inil 
any other race of animals, they are satisfied to remain entirely upon 
the defensive. The pastures on which they live satisfy all thi^ ap- 
petites, and all other precautions are purely for their security in case 
of a surprise. As they are never attacked but M a dii^ad vantage, 
whenever they sleep in the forest, they -haVe alwayk ond among* 
their number that stands as sentinel, to give notice of any appi^oadi- 
ing danger ; and this office they take by turns. f If a man ap- 
proaches them while they are feeding by day, their sentinel walks up 
boldly near him, as if to examine his strength, or to intimidate him 
from proceeding, but if the man approaches within pistol-shot, the 
sentinel then thinks it high time to alarm his fellows ; this. he does 
by a loud kind of snorting, upon which they all take the signal, and 
fly off with the speed of the wind; their faithful sentinel bringing 
up the rear. J 

It is not easy to say from what country tlie horse came originally. 
Jt should seem that fhe colder climates do not agree with his consti- 
tution ; for although he is found almost in them all, yet his form is 
altered there, and he is found at once diminutive and ill-shaped. We 
have the testimony of the ancients that there were wild horses once 
in Europe; at present, however, they arc totally brought under sub« 
jection; and even those which are found in America are of a Spa- 
nish breed, which being sent thither upon its first discovery, have 
since become wild, and have spread over all the south of that vast 
continent, almost to the Straits of Magellan. These, in general area 
small breed, of about fourteen hands high. They have thick jaws- 
and clumsy joints ; their ears and neck also are long ; they are easily 

* Histoire Naturelle, Paubenton, Tol.Yii. p. 374. 

t Dictionnaire Universel des Aniraaux, p. 19. :J: ^^*^at^ tome vii. 
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tanfted ; for the honie, by nature^ is a gentle compljiiigcroatiuie, and 
ffesiats rather from fear th^o obstinacy. They are caught by a kind 
oC nooae, aod then held fast by the legs, and tied to a 4ree, where 
they are left for two days, without food or drink. By thai time they 
liegin to grow manageable ; and in some weeks tfaey become as tame 
.aaif.tlidy had nerer been in a state of wildness. If by any acci- 
rif0t|heyare once fliore set at liberty, they never . become wild 
again, but know their masters, and come to their, call. Some of the 
A>UCcaoeera have <^n been agreeably surprised, after a:long absence, 
4o see their faithful horses once more. {>re6ent themselves with their 
•tHmal etsiduity, and cone up, with a fond submission, to receive the 

These American horses, however^ cannot properly be ranked 
4»tiio|)g the wild races, since they wene. originally bned from such as 
.warn tame. It is not in the new, but the old world, that we are to 
look for this animal in a true state of nature ; in the extensive deserts 
igi Africa, in Airabia, and those wide*spread coiuitries diat separate 
Tartairy from the more southern -Batons. Vast; droves of these ani- 
.mab are aeen wild among the Tartan : they are of a amall breed, 
^QXlreniely swift, and very readily evade their pursuers. As they go 
'lAigather» they will not admit of any strange animals among them, 
.tti^iQ^ even of their own kind. Whenever they find a tame horse 
:aMM^|ing lo associate with them, they instantly gather round him, 
luid.iQon oblige him to seek safety by flight There are vsmt num- 
.benm also of wHd homes to the north of China, but tbey are of a weak 
^jitiid breed, small of stature, and useless in war. 

At the Cape of Good Hope there are numbers of horses in a state 

of nature, but small, vicious, and untameable. They are found 

. wyldalso ii^ aaveral other parts of Africa ; but the wretched inhabit- 

itfuts of that country either want the art to tame them, or seem ig- 

9pratit of their uses. It is-common with the Negroes, who are carried 

fairer from thence to America, when they first see a horse to testify 

.bi9th terror and suriwise. These poor men seem not to have any 

.lipowledge of aueb a creature ; . and though the horse is probably a 

fiPtive of their own country, they have let all the rest of mankind 

l^oy die benefit of bis services^ without turning them to any advan- 

itiige at home. In some parts of AfVica, therefore, where the horse 

rtms wiM, .the jnatives Be&n to consider him rather in the light of a 

dainty for foodi than a useful creature, capable of assisting them 

:^^Ml^r in war or labour: riding seems a refinement, that the natives 

of Aogoia./or Caffrana have not as yet been able to attain to; 

j^o^ whenever they catch a horse, it is only with, an intent to eat 

him. 

But of aU coiibtries in the world where the horse nios wild, Arabia 

;|proHdqces the most beaytiAYl b»eed, the most generous, swift, and 

.pier^evering. They axe found, though not in great numbers, in the 

.i^eferts of that country ; and the natives use every stratagemto take 

them. Although they are active and beautiful, yet they are not so 

large, as those that are breid up tame; they are of a brown colour, 

VOL. I.— No. XIV. Rr 
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their mane and tail very short, and the hair black and Mfted**" 
Their swiflness is incredible; the attempt to pursue them in th* 
usual manner of the chase with dogs, would be entirely fnittleMk 
Such is the rapidity of their flight, that they are instantly out of 
view, and the dogs themselves give up the vain pursuit. The only 
method, therefore, of taking them is by traps hidden in the sand, 
which entangling their feet, the hunter at length comes up, and 
either kills them or carries them, home alive. If the horse be young, 
he is considered among the Arabians as a very great delicacy, and 
they feast upon him while any part is found remaining ; but if, froiii 
his shape or vigour, he promises to be serviceable in his more noble 
capacity, they take the usual methods of taming him by fatigue and 
hunger, and he soon becomes an useful domestic animal. 

The usual manner of trying their swiflness is by hunting the 
ostrich : the horse is the only animal whose speed is comparable to 
that of this creature, which is found in the sandy plains with which 
those countries abound. The instant the ostrich peroeivea itself 
aimed at, it makes to the mountains, while the horseman pursues with 
all the swiftness possible, and endeavours to cut off its retreat. The 
chase then continues along the plain, while the ostrich mtikes use 6f 
both legs and wings to assist its motion. However, a horse of the 
first sp^ is able to outrun it ; so that the poor animal is then obl^ped 
to have recourse to art to elude the hunter, by frequently torniAg : 
at length, finding all escape hopeless, it hides its head wherever it 
can, and suffers itself tamely to be taken. If the horse, in a trial of 
this kind, shows great speed, and is not readily tired, his price be- 
comes proportionably great, and there are some horses valued at a 
thousand ducats. 

But the horses thus caught, or trained in this manner, are at pre- 
sent but very few ; the value of Arabian horses over all the worki 
has in a great measure thinned the deserts of the wild breed, and 
there are very few to be found in those countries except such as are 
tame. The Arabians, as we are told by historians, first began the 
management of horses in the time of Sheque Ismael. Before that, 
they wandered wild along the face of the country, neglected and 
useless; but the natives then first began to tame their fierceness, and 
to improve their beauty ; so that at present they possess a race of 
the most beautiful horses in the world, with which they drive a trade, 
and furnish the stables of prince»nit immense prices. 

There is scarcely an Arabian, how poor soever, but is provided 
with his horse.f They in general make use of mares in their ordi- 
nary excursions, experience having taught them that they support 
fatigue, thirst, and hunger, better than the horses are found to do. 
They are also less vicious, of a gientler nature, and are not so apt to 
neigh. They ere more harmless also among themselves, not so apt 
to kick or hurt each other, but remain whole days together without 
the least mischief. The Turks, on the contrary, are not fond of 

* Marm. Descript. de TAfrique, lib. «. p. 54. t Buffon. 



THE HORSE. Sl6 

iMres; and the Arabians sell them such horaei aj they do not choose 
to keep for stallions at home. They preserve the pedigree of their 
horses ^ith great care, and for several ag6s bade. They know 
their alliances, and all their genealogy ; they distinguish the races 
hj difierent names, and divide them into three classes. The first is 
that of the nobles, the ancient breed, and unadulterated on either 
sidr; the second is that of the horses of the ancient race, but adul- 
terated; and the third is that of the common and inferior kind. The 
lest they sell at a low price ; but those of the first, and even of the 
aecond, amongst which are found horses of equal value to the for- 
m^r, are sold extremely dear. They know, by long experience, the 
race of a horse by his appearance ; they can tell the name, the 
surname, the colour, and the marks properly belonging to each. 
When they are not possessed of stallions of the noble race themselves 
finr their mares, they. borrow from their neighbours, paying a proper 
fMrice as with us, and receive a written attestation of the whole, in 
^ifs attestation is contained the name of the horse and the mare, and 
Uieir respective genealogies. When the mare has produced her 
foal, new witnesses are called, and a new attestation signed, in which 
are. described the marks of the foal, and the day noted when it was 
brought forth.. These attestations increase the value of the horse; 
aad they are given to the person who buys him. The most ordinary 
i|iare of this race sells for five hundred crowns ; there are n^any that 
S<eU for a tliousand ; and some of the very finest kinds for fourteen 
Qjt fifteen hundred pounds. As the Arabians have no other house 
bat a tent to live in, this also serves them for a stable ; so that the 
mare, the foal, the husband, the wife, and the children, lie all to- 
gether indiscriminately : the little children ^re often seen upon the 
body or the neck of the mare, while these continue inoffensive and 
harmless, permitting them thus to play with and caress them without 
any injury. The Arabians never beat their horses ; they treat them 
gently ; they speak to them, and seem to hokl a discourse ; they 
use. them as friends ; they never attempt to increase their speed by 
the whip, nor spur them, but in cases of necessity. However, when 
this happens, they set off with amazing swiftness ; they leap over 
obstacles with as much. agility as a buck; and if the rider happens 
to fall, they are so manageable that they stand still in the midst of 
their most rapid career. The Arabian horses are of a middle size, 
easy in their motions, and rather inclined to leanness than fat. They 
are regularly dressed every morning and evening, and with such 
care that the smallest roughness is not led upon their skins. They 
wash the legs, the mane, and the tail, which they never cut, and 
which they seldom comb, lest they should thin the hair. They give 
them nothing to eat during the day ; they only give them to drink 
once or twice ; and at sunset they hang a bag to their heads, in which 
there is about half a bushel of clean barley. They continue eating 
the whole night, and the bag is again taken away the next morning. 
They are turned out to pasture in the beginning of March, when the 
grass is pretty high, and at« which time the mares are given to the 
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IM^e, and iim^ g«t orither gnst norbayikviiig.tiw i«i*'4if ibe^ 
iMiriey is their only Ibedy exeepi nciw aM tli«ii» little atMiK -Tte' 
mane of the foatis'alinfjf* <!A>PP^ *^ben about=ayeeranijj hfc i»^ 
montiia old, in efder to nake it atroiigar cod IhksiEer. : Tbay M|[iil' 
to faNek tbeii«l twoyeaftold, or ^oyeata and a kyfiatliiAelftt 
they never saddle tor bridle them till at that a^e, and then tfae/aMr 
«lrays k^ ready iwUled at the door ef the l^mt fimoi wiani^ Hi 
smiM»inord«rtobepveparedagakista&ysti?pm iSieyei^iv^ 
aent eeem seostUe of tba great advantage their horsaa ate lo dMr 
coontiy: there it % law, thefcAffe, that prohihiUthee3n^^ 
the marea; and such itaUionB as are iHOiigfat mlo siglaiid «Ma 
generally pbrchaeed on the eastern shores of Africa, and otase JNNdil' 
to OS by the Cape of Good Hope. They are in gsMtal liMf^fli' 
Aatuethan oor own, beo^ not above fourteen^ or foorCami- hiMtt 
and ahalf high ; their motionsare moch nmie graoeflil aad awiMr 
than of oor own horses; bet ns^rtbeless their speed ii M fteie 
tfeingeqinJ: they mot higher thmi the groand ; theh'itralhelsadi 
so long and dose*; and they are far infenorin betidin. Bllttfitmr 
ever, they most be considered ai the first and &iest breid i» the 
wotU, and that from which all otheii have derived the h r j p A teipiB 
qiialifeations; It is even probable that Arabia is the orignii'eeMilly 
of htoiees; smce there, iiostead of crossing tbebreed, thq^ takeeveiy 
precaution to keep itentire* Inother OMUitriatthey mostobnCilMaB)^ 
change the races, or thm horses would soon degenerate; bultheAr 
the sane blood has passed down( through a hmg aa o o e ssie n , wAMt 
anydiminutioneith^ of f(»ee or beaiUy. 

The race of Arabian horses has spread iUelf into Barbary among 
the Mdorsy and has even extended across that extensive continent 
to the western shores of Africa. Among the Negroes of Gambia 
and Senegal, the chiefs of the country are possessed of horses, which, 
though little, are very beautiful, and extremely manageable. Instead 
of barley, they are fed in those countries with maize, bruised and 
reduced into meal, and mixed up with milk, when they design to 
fatten them. These are considered as next to the Arabian horses 
both for swiftness and beauty, but they are rather still smaller than 
the former. The Italians have a peculiar spoft, in which horiies of 
this breed run against each other. They have no rideris, but sadAes 
so formed as to flap against the horses' sides as they move, and thos 
to spur them forward. They are set to run in a kind of railed walk, 
about a mile long, out of which they never attempt to escape; bat 
when they once set forward, they never stop, although the walk from 
one end to the other is covered with a crowd of spectators, whieh 
opens and gives way as the horses approach. Our horses woaM 
scarcely in this manner face a crowd, and continue their speed witii* 
out a rider, through the midst of a multitude ; and indeed it is a 
little surprising how, in such a place, the horses find their own W9j. 
However, what our English horses may want in sagacity, they make 
up by their swi Aness ; and it has been found upon compiltaticm, that 



tikeir speed is nettily Me^'fotkHh greeier, even carrying ft rider^ than 
tiuK of the swiftest Barb without one. 

The Arabian breed has b^en diffiised into Egypt as well as Blir*'' 
bary, and into Persia also ; where, as we are told by Mareos Patdns, 
there are itnds of ten thousand white mares all together, very fleet; 
and with the hoof so hard that shoemg: is unnecessary. In these 
countries, they in general give thehr horses the same treatment that 
they give in Arabia, except that they fitter them upon a bed of thlefii' 
Ofwn dung) dried in the sun, and then reduced to powder. When 
this, whieh k spread under the horie about five inches thick, H 
SBoistened, they dry it again, and spread it a$ before. The horses 
of theae countries a good deal resemble each other. They are usnafly 
of tt slender make ; their legs fine, bony, ahd far apart; a thin mane; 
m ine erest; a beautiful brad ; the ear small and well pointed ; the 
shoulder thin ; the side rounded, without any unsightly prominence I 
iba croup is a little of the longest, and the tail is generally set high. 
Thetttce of horses, however, is much degenerated in Nomidia ; the 
natives bsving been diacduntged from keeping the breed up by the 
Turks) who seize upon alt the good hokses, without paying thei 
owners the smallest gratuity for their care in bringing them up: 
The Tingitanians and Egyptians have now, therefore, the fame of 
rearing the finest horses, both for sice and beauty. The smallest of 
these last are usually sixteen hands high ; and all of them shaped, 
as they express it, with the elegance of an antelope. 

Next to the Barb, travellers generally rank the Spanish genette! 
These horses, like the former, are little, but extremely swifl and 
beautiful. The head is something of the largest; the mane thick; 
Hm ears long, but well pointed ; the eyes filled with fire ; the shoulder 
Shickish, and the breast full and large. The croup round and large ; 
the legs beautiful, and without hair; the pastern a little of thelongi 
est, as in the Barb, and the hoof rather too high. Neverthelew, 
they move with great ease, and carry themselves extremely well. 
Their most usuial colour is black, or a dark bay. They seldom or 
never have white legs, or white snip. The Spaniards, who have a 
groundless aversion to these marks, never breed from'such as have 
them. They are all branded on the buttock with the owner's name ; 
and those of the province of Andalusia pass for the best. These 
are sak) to possess courage, obedience, grace, and spirit, in a greater 
degree than even the Barb; and, for this reason, they have been 
ptefenred as war horses to those of any other country. 

The Italian horses were once more beautiful "dian they are at 
present ; fok* they have greatly neglected the breed. Nevertheless, 
theirs are still fodnd some beautiful horses among them, particularly 
among the Neapolitans, who ehiefiy use them for the draught. In 
general they have laiige heads and thick necks. They are also 
festive, and consequently unmanageable. These fiuilts, however, 
are recompensed by the largeness of their size, by their spirit, and 
the beauty of their motion. They are excellent for show, and have 
a peculiar aptitude to prance. 
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The Danish horses are of such an ^xceUen.t stee, and so siroiig a 
make, that they are preferred to all others for the draught. There 
are some of them perfectly well shaped ; but this is but seldom seen, 
for in general they are found to have a thick neck, heavy shoulders, 
long and hollow back, and a narrow croup : however, they all move 
weU, and are found excellent both for parade and war. They are 
of all colours, and ofllen of whimsical ones, some beiidg streaked like 
the tiger, or mottled like the leopard. 

The German horses are originally from Arabian and Bari^uFy 
stocks; nevertheless, they appear to be small and ill-shaped; it is 
9aid also, that they are weak and washy, with tender hoiifs. .T\m 
Hungarian horses, on the other hand, are 'excellent for. the draugbt, 
as well as the saddle- The hussars, who use them iq :\^ar, usually 
slit their nostrils ; which is done, as it is said, to prevent thoir neighing, 
but, perhaps, without any real foundation. 

The Dutch breed is good for the draught, and is gen^Uy used 
for that purpose over Europe : the best come from the province of 
Friezland. The Flanders horses are much inferior to the former: 
they have most commonly large heads, flat feet, and swollen legs, 
which are an essential blemish in horses of this kind. 

The French horses are of various kinds; but they have few that 
are good. The best horses of that country come from Limosin: 
they have a strong resemblance to the Barb, and, like them, are 
excellent for the chase ; but they are slow in coming to perfection ; 
they are to be carefully treated while young, and must not be. backed 
till they are eight years old. Normandy furnishes the next best ; 
which, though not so good for the chase, are yet better for war. 
In general, the French horses have the fault of being heavy 
shouldered, which is opposite to the fault of the Barb, which is 
too thin in the shoulder, and is consequently apt to be shoulder- 
slipt. 

Having mentioned the horses most usually known in Europe, we 
pass on to those of more distant countries, of whose horses we can 
only judge by report. We mentioned the wild horses of America. 
Such as are tame, if we may credit the latest reports,"^ are admirable. 
Great numbers of these are bred up to the chase, and are chiefly 
kept for this purpose, particularly at Quito. The hunters, as Ulloa 
informs us, are divided into two classes ; one part on foot, the other 
on horseback : the business of the footmen is to rouse the deer, and 
that of the horsemen to hunt it down. They all, at break of day, 
repair to the place appointed, which is generally on the summit of a 
hill, with every man his greyhound. The horsemen place them- 
selves on the highest peaks, whilst those on foot range .the preci* 
pices, making a hideous noise, in order to start the deer. Thus the 
company extend themselves three or four leagues, or more, acccurding 
to their numbers. On starting any game, the horse which first per- 
ceives it sets off, and the rider, being unable to guide or st<^ hiro, 

• UUoa's Voyage, vol. i. p. 464. 
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punMies the chase, sometinies down such a stieep slope, that a man on 
foot with the greatest care could hardly keep his legs : from thence he 
flies up a dangerous ascent, or along the side of is mountain, so that 
a person not used to this exercise would think it much safer to throw 
himsielf put of the saddle, than commit his life to' the precipitate 
ardour of his horse. The other horses which join in the chase do not 
wait for the riders to animate them ; they set forward immediately 
upon seeing another at full speed ; and it becomes prudent in the 
nder to give them their way; and at the same time to let them feel 
the* spur, to carry him over the precipices. These hones are 
backed and exerosed to this method of hunting; and their usual 
pace is trotting. 

There are said to be very good horses in the islands of the 
Archipelago. Those of Crete were in great reputation among the 
ancients for their swiAness and force ; however, at present they are 
but little used, even in the country itself, because of the unevenness 
of the ground, which is there very rocky and mountainous. The 
original horses of Morocco are much smaller than the Arabian breed ; 
liowever, they are very swifl and vigorous. In Turkey there are 
to be found horses of almost all races, Arabians, Tartars, Hunga- 
rians, and those natural to the place. The latter are very beautifbl 
and elegant; they have a great deal of fire, swiftness, and manage- 
ment ; but they are not able to support fatigue : they eat little ; 
ihey are easily heated ; and they have skins so sensible, that they 
can scarcely bear the rubbing of the stirrup. The Persian horses 
are^ in general, the most beautiful and ipost valuable of all the East. 
The pastures in the plains of Media, Pertepolis, Ardebil, and Der- 
bent, are excellent for the purpose of rearing them : and there were 
bred in those places vast numbers, by order of the goverpment of 
.Persia, while that country was under any government. Pietro ddla 
Valle prefers the horses of Persia to those of Italy ; and informs us, 
that they are in general of a middle size; and although some are 
found even of the smallest stature, yet that does not impair their 
beauty or then* strength : yet, in some places, they are found of a 
very good size, and as large as the English saddle-horses are gene- 
rally found to be. They have all a thin head, a fine crest, a narrow 
breast, small ears well placed, the legs fine, the hoof hard, and the 
croup beautiful ; they are docile, spirited, nimble, hardy, courage- 
ous, and capable of supporting a very great fatigue ; they run very 
swiftly, without being easily fatigued ; they are strong and easily 
fed, being only supplied with barley and chopped straw ; they are 
put to grass only for six weeks in the' spring ; they have always the 
tail at full length, and- there b no such thing as geldings among the 
number ; theyuilre defended from the air, as in England, by body- 
clothes ; they are attended with the most punctual exactness ; and 
they are rid generally in a snaffle, without spurs. Great numbers of 
these are every year transported into Turkey, but chiefly into the 
East Indies ; however, after all, travellers agree that they are not 
to be compared to the Arabian horses, either for courage, 




lirointBiiiiamd AMibia; tfa^rtte fid.^rithi4*inan'q^ 
diirttig4lw(d9jr» «Dd'jii'Qigjhit tlMsrihaife lKMM'bea»fiiuied >frtidiiaj|pr 
i|tid lMt0r»iiiiUwd af<ft^8orbaHc7^ thkiioaflibntiil^^ 
Mid igiTM IUmoi ftfttigdi, othiMvifla th^ iriMild dNiMi: simfrMd d«gp» 
li»ii«le» Tboie MUindUj bekngfiog ^iheiiniinliy ai«:ifpi(f «Bidl 
«lid mious.' Softhe am ip tbtj fittle, that 'T8)raniev«epQ«|p»thil 
Iha yoiiiig Mogul; f«inee, m the' age of leffeh- ^jeigbt^ioJkl i w i prf 
thoge little horses that was not much larger than a gmj Hb0i « ijl;iaii^. 
4tli8'not)lMii;«iQce one of ihfeseivas brenglit o«e^ into this ^m^ftji 
«4fa^])nM80i to the Queen,, that loeasiirai torn than- pte 
Ji^hy ftnd ift n6t Btueb .lafge^ than A'cbonnoo iniatifil . ftiVMU' 
AhatoUfBateaeKeesstiraiy hotMetniffin^ lhii-4MnnftiL : .*ili 

4biir manner the horte i)f Ihe Gold Goatt^aipd efCwMiiraeiii^ 
Hwri(y tkthy bwtf ^ery !Maaag e a bh> : Ife is a.^ooiiiiBOtt'«serciie'lpHi 
Ihe gf abdeor of tfaaC Gountiy^ wh6 ore excelbBtiierMleiit^iidail 
iiafc!tifair4iitioeii^faafbm;iham 1^^ gallop, and lo teleh iHnm 
iigai».b0fore,tbif .oenMS'tdCheiTMind. ' They have* qptefrakaiiia 
JiMMbiH^ that :nKJiiires .gnwi dezl^^ the .Tidfer^wriilglwiit 
AM of aelifity in: Ifaa boss*;! tbeyLStrika off« balU wiiilA Iwllla- 
idotBf ^vUIei ll|^ ai» ^fipon a full gallops 8iid*|nikii%it#islitell 
frfjfaiil before it obAies toithegroirod'; -rand Aia they iDqfc ii iB »6 i» a 
.wie tQgelb€$r» irtrikUg-seiDetibies t». die >isht»: > and? mliweiiiiiiw !to#e 
Jeft;iiHUiamazmg speed and agiliti^^ ' ; ' *' 

The horses of China^are as indiffitrent: as theae of India : they aife 
weak, Uule, ill-shiaped, and cowandly. Those of Cowa.. ore not 
jabove tfinee feet high : almost all the breed there are madegeUin^ 
.and are .so UmorouSy that they can be rendered no way aenrieeabte 
•in wa« ; so that it may be said, that the Tartar honses were prooBriy 
•the cooqaerors of China. These, indeed, are very senrioeable in 
war; and although but of a middle size, yet they are surprisingly 
.patient, vigorous, &wi(l, and bold : their hoofs ara extrehnely htfd, 
though rather too narrow ; their heads are. fine, but rather loo K^; 
the neck is long and stiff; the legs of thelongest ; and j^^ with ail 
these faulta,}they are found to be an excellent breed. The.Tartam 
Jive with tfaeh* horses pretty inuch in the same manaer fW' the: Ava- 
Jbiansdoi; they begin to back them at the: age of seven oreifiH 
'months, placing* their children upon them, who manage them eirsti 
•Qti that early.age By these meatis they break them, l^-Utdeaiifl 
•Unties tiU at last,^ about the- age of six or seven/years^ they. are cdfai- 
.ble of aliduritig. amazing hardships. Thus they, hare been ioomni 
f0i march: two or i three cfeys without once.' stbpfAng; to/oontinue :5ve 
'.ois-fiCrMialhouti^ating any thing except a handftd ofgtsiss al every 
f/(«gbt houmj and, besidiw, to: remain withontdrinkii^ibrfiKiP-aml 
*iweiKy hows. These horses, which are so .vigorous in* their oafi 
.eoawtrjr, faiae aUtbeir.strength.when:4heyiare brodght intaCh^a«ar 
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-the InAes ; but thejr thrive pretty well in Persia and Turkey. The 
raee of little Tartars towards the north have also a breed of liltle 
liersesy which they set such a value upon, that it is forbidden to aell 
^them t& strangers: these horses have the very same qualities with 
Ihose of the larg^ kind, which they probably derive from a similar 
'treatment. There are also very fine horses in Circassia and l^f in* 
^relia. There are some greatly esteemed in the Ukraine, in Wa)a^ 
chia, Poland, and Sweden ; but we have no particular accouAts of 
-their excellencies or defects. 

If we consult the ancients on the nature and qualities of the horses 

-of different countries, we learn, that the Gtecian horses, and partic 

^cblarly those of Thessaly, had the reputation of being excellent for 

waff; that those of Achaia were the largest that were known ; that 

the most beautiful came from Egypt, which bred great numbers ; that 

the horses of Ethiopia were not in esteem, owing to the heat of the 

4iountry; that Arabia and A ffica furnished very beautiful horses, 

-and very fit for the course ; that those of Italy, and particularly of 

- Apulta, were very good ; that in Sicily, Cappadocia, Syria, Armenia, 

Media, and Persia, there were excellent horses, equally esteemed 

•foi* their speed and vigour; that those of Sardinia and Ck)rsica, 

'though small, were spirited and courageous ; that those of Spain 

-teierabled the Parthian horses, in being very well adapted for war; 

that in Wahtchia and Transylvania there were horses with bushy 

tuk, and manes hanging down to the- ground, which, nevertheless, 

wcire extremely swift and active ; that the Danish horses were good 

ieapers; those of Scandinavia, though little, were well-^haped, aoid 

fioBsessed of great agility ; that the Flanders breed was strong ; that 

-^tbe Gaulish horses were good for carrying burdens ; that the Oemian 

breeds were so bad, so diminutive, and ill shaped, that no use- «euid 

he made of them; that the Swiss and Hungarian horses were 

-good; and lastly, that those of India were very diminutive aijd 

' f eeoie. 

^nch are the different accounts we have of the various races of 
-horsea in different parts of the world. I have hitherto omitted mak- 
•iiig mention of one particular breed, more excellent than any that 
^her the ancients or modems have produced; and that is our own. 
•ft k not without great assiduity, and unceasing application,' that the 
English horses are now become superior to those of any other part of 
the world, for size, strength, swiflness, and beauty. It was not with- 
out great intention and repeated trials of all the best horses in difler- 
ent parts of the world, that we have been thus successful in inprov- 
"mg the breed of this animal ; so that the English horses are now 
•eapable of performing what no others could ever attain to. By a 
judicious mixture of the several kinds, by the happy difference of 
•eur soils, and by our superior skill in management, we have brought 
this animal to its highest perfection. An English horse, therefore, 
is now known to excel the Arabian in size and swiftness ; to be more 
i durable than the Barb, and more hardy than the Persian. An ordi- 
nary racer is known to go at the rate of a mile in two minutes; and 
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jmi hmi one iMaiK»; in tho %dinii»hte Cmiflf% ^ jtilfciywilw plf»' 
•dity. He h«f : been Upeqtteojlly known tQ moifefJme ei|^Mji4woiM 
•nd a lialf iQ a aetoootif or ahuicpi a mite in a nvuniite; te famifivi 
^alio round tho. connie of NewiBfurket, vfakb. k y^ liitb l0N'4uni 
•fiwr miles, .iii,>4ii« >npnatea. and forty Msoppdi^.';. But lAattJi 
^mftpnmiog^ .: tew bonai haT«r bean- flUKsefioHBd.lbatu ofwcfimi 
6i}iNil him; and ithoae oC bis bi^^ bavebeen romarkal^j: ^M- 
"cient. •.-...«.. .'1 . 

However this be» no horses can any way equal oaf ovm, eitherta 

..point of swiftne* -or strength; and these gre the qnalift^tiana^wr 

horspmenseem chiei^y.toTahie. For this reacoQ»when^ Fffeni^ 

or other.foreifner*,:de«aribe.our breed, th^..all raentiQp,4«a iSuiby 

the awkward and ungainly motioii of oor hones; they allow thea^.to 

.be very good indeed, but jthey will not great them ap ea^ or.fui 

elegant carriage.* .. Bui these writeni do not cooskler tfaaithis sfiem 

ing; want of grace .is entirely the result of: our manner of breakmg 

.tfaoBi* We«onsult only speed and dispstoh in this anim^sraotioBs; 

.the Freoeh, and other nations, are niqre.anzioiisibr paj|«deaad 

spirit. For this reason: we always throw- our hofsef forwaid»:^ripb 

,thiqr< put them upon their hauoohes; : wegtve.tfiem ai^.eeqr swift gait 

(Of goug, that covers a great deal of gro^md ; tbey^ on -tfie contrefyt 

:thr9w tbem back^ giving them a more sbi^ appearpuDoe mdeed, 

bttt one infinitely lew usefnL -Thefaidt.ofonr.nianneeof fareplqng 

JLf.lhu the ,horse is sometimes. apt to .fidl. forward ^. .the FreoiM 

. in a nsg e d hprne nomr falls befoce, :biit more qsuaUy on cm side; and 

iihr this, reason the. rider wjsajii 8t^;bpots, to guaid his J^gs against 

aoch accidents. However, it would be a very easy matter to give 

our horses all that grace which foreigners are so fond of; but it 

would certainly take from their swiftness and durability. 

But in what degree of contempt soever foreigners might formerly 
: have held our horses, they have for some time perceived their error, 
and our English hunters are considered as the noblest and the most 
useful horses in the world. Our geldings are therefore sent over to 
• the continent in great numbers, and sell at very great prices : as for 
our mares and stallions, there is a law prohibiting their exportation ; 
and one similar to this is said to have obtained even as early as the 
times of Athelstan, who prohibited .their exportation, except where 
designed as presents. 

Roger de Belegme, created Earl of Shrewsbury by -William the 
Conqueroryf is the first who is recorded to have made attempts 
towards the mending our native breed. He introduced Spaiush 
stallions into his estate at Powisland in Wales, from which that part 
^ the country was for many ages after famous for a swift and 
' gbnerous race of horses : however, at that time strength and swift- 
. ness were more regarded thab •beauty ; the horses' shapes in time of 

* See Buffon's account of our horses. 

t British Zoology, toI V, p. 4. To this work I am indebted for several 
. partieulars with regard to the native animals of this island. 
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action beiog^ entirety hid by a coat of armour, which the knights' 
then usually put upon them; either by way of ornament or de» 
fence. 

The number of our horses in London alone, in the time of King 
Stephen, is said to have amounted to twenty thousand. However, 
long after, in the times of Queen Elizabeth, the whole kingdom could! 
not supply two thousand horses to form our cavalry. At present 
the former numbers seem revived ; so that in the late war we fur- 
nished out above thirteen thousand horsemen, and could, if hard 
pushed, supply above four times that number. How far this great 
increase of horses among us may be beneficial or otherwise, is not 
the proper business of the present page to discuss ; but certain it is, 
that where horses increase in too great a degree, men must diminish 
proportionably ;* as that food which goes to supply the one, might 
very easily be converted into nourishment to serve the other. But 
perhaps it may be spectilating loo remotely, to argue for the dimi^ 
nution of their numbers upon this principle, since every manufacture 
we export into other countries takes up room, and may have occu- 
pied that jdace which in a state of greater simplicity might have 
given birth and subsistence to mankind, and have added to popu* 
lation. 

Be this as it will, as we have been at.such expense and trouble 
to procure an excellent breed of horses, it is not now to be expected 
that we should decline the advantages arising from it, just when in 
our possession, it may be, therefore, the most prudent measure in 
our legislature to encourage the breed, as an useful branch of com- 
merce, and a natural defence to the country. But how far this end 
is answered by the breeding up of racers, is what most persons vented 
in this subject are very apt to question. They assert, that the run-' 
ning horse, as the breed has been for a long time refined, is unfit fbr 
any other service than that of the course, being too slight either for 
the road, the chase, or the combat; and his joints so delicately 
united, as to render him subject to the smallest accidents. They 
therefore conclude, that less encouragement given to racing would 
be a means of turning us from breeding rather for swiftness than 
strength, and that we should thus be again famous for our 
strong hunters, which they say are wearing out from among 
us. 

How far this may be fact^ I will not take upon me to determine, 
being but little versed in a subject that does not properly come with- 
in the compass of natural history. Instead, therefore, of farther 
expatiating on this well known animal's qualifications, upon which 
many volumes might easily be written, I will content myself with' 
just mentioning the description of Camerarius, in which he professes 
to unite all the perfections which a hoise ought to be possessed of. 
** It must," says he, " have three parts like those of a woman ; the 
breast must be broad, the hips round, and the mane long : it must 
in three things resemble a lion ; its countenance must be fierce, its' 
courage mdst be great, and its fury irresistible : it must have tbretf 
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tilings bftlotigitig lo the sheep ; the nose, gentleness, and patience : 
U must have three of a deer 1 head, leg, and skin; il must bave 
three ofa wolf; throat, neck, and hearing; H must have three ufa 
fox ; ear, tail, and trot : three of a serpent ; memory, aigrht, and 
flexibility; and, lastly, three of a hare; running, valking, and 
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OF THE ASS." 



Although this animal is very eaaily distinguished from the hone 
at first sight, yet, upon closer inspection, the similitude between 
them is very striking. They have both a similar outline in the bs- 
temal parts ; the same oonformalion within. One would be led, 
from the great resemblance there is between them, to suppose them 
ef the same species, and that the ass was only a horse degeoerated ; 
however, they are perfectly distinct, and there is an inseparable line 
drawn between them, for the mule they produce is barren. This 
■eems to be the barrier between every species of animals ; this keeps 
them asunder, and preserves the unities of their form, If the mule, 
w the monster bred between two animals whose form nearly ap- 
proaches, is no longer fertile, we may then conclude that these ani- 
mals, however resembling, are of different kinds. Nature has provi- 
dently stopped the fruitfulness of tliese ill-formed productions, in 
order to preserve the form of every animal unconteminated : were il 
Dot for this, the races would quickly be mixed with each other, no 
one kind would preserve its originalperfection, every creature would 
quickly degenerate, and the world would be stocked with imper- 
feotkm and deformity. 

Thetrane and the ass, therefore, though so searly approKchiBg' 
in form, are of two distinct kinds, different in their natures; mcF 
1*ere there but one of each kind, both r^ces would then' be estin- 
guiahed. Their shapes and their habits may indeed be very Dearly 
alike; but ihere is something in every animal, besides its ooBtat' 
m^ion or way of life, that determines its specific nature. Thus 
Aere is much greater resemblance between the horse and the aw, 
than between the sheep and the goat ; and yet the latter produce 
an animal that is by no means ban«), but which quickly reptcadacet 
an ofispring resembling the sheep, while the mule c^the fbrrocr m 
Marked witfi certain sterility. The goat and the deep may bt 
therefore said to be of one kind, although so mucfa unlike tB<'figare; 
while the harse and the ass are perfectly distinct, though m closely 
resembling. It has indeed been said by Aristotle, that thor mate is 
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Aometimes prolific; this, however* has not been confirmed by anjr 
other testimony, although there has elapsed a period of neftr two 
thousand years to collect the evidence. 

But what tends to put the subject out of dbpute is, that (he two 
animals are found in a atate of nature entirety different. Th^ 
Onager, or wild ass, is seen in still greater abundance than the wijd 
liorse ; and the peculiarities of its kind are more distinctly markeg 
than ii^ those of the tame one. Had it been a horse degenerated, 
the likeness would be stronger betweep them the higher we went jL^i 
the original stock from whence both have been supposed to be sprung. 
The wild animals of both kinds would, in such a case, re9embledeach 
other much more than those of the tame kind, upon whom art has 
for a succes^on of ages been exercising all i^ force, and producing 
i|trange habits and new alterations. The contrary, however, obtauvi,^ 
and the wild ass even more assinioe, if I may so express it, than that 
in A ftote of domestic servitude ; and has evpa a natural avorsioQ jtp 
the hone, as the reader will shorUy learn. 

The wild ass has by spme writers beep co-founded with the ^cefara» 
but very improperly, for they are of a very difierjQpt species. The 
wild ass is not atreaked like the zebra, nor is his shape so beautiful : 
His figure is pretty much the same as that of the common ass, except 
that he is of a brighter colour, and has a white list running from his 
head to his tail. This animal is found wijd in many islands of (.he 
Archipelago,, particularly in that of Cerigo. There are jfPfuiy wild 
asses in .the deserts of Libya and Numidia, that run with such amaz- 
log swiftness that scarcely even the coursers oi the country can 
overtake tjiem. When they see a man, they set up a horrid braying, 
and stop short ail together, till he approaches near them; they then, 
as if by common consent, fly off with great speed ; ^d it is upon 
auch occasions that they generally fall into the traps which are pre-; 
viously prepared to catch them. The natives iske them chiefly 
lipon account of their flesh, which they esteem as delicioiis eating ; 
and for their skins, of which that kind of leather is made which ia 
called shagreen. 

Olearius relates, that the monarch. of Persia invited jh[im on a cer- 
tain day to be present at an entertainment of a very peculiar natui;e, 
which was exhibited in a small building near the palace resembling 
a theatre. After a collation of fruits and sweetmeats, more thfuk 
thirty of these wild asses were driven into the area, among which 
the monarch discharged several shot, and some arrows, and in which 
he was imitated by some of the rest of his attendants. The assea 
finding themselves wounded, and no way of escaping, instajatly 
began to attack each other, biting with great fierceness, and braying 
terribly. In this manner they contipued their mutual animosity^ 
while the arrows were poured in from above until they were all 
killed ; upon which they were ordered to be taken, and sent to the 
kmg's kitchen at Ispahan. The Persians esteem the flesh of thia 
animal so highly, that its delicacy is even become a proverb among 
them. What may be the taste of the wiU ass's flesh we are unaUe 
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to Mj, but certain It u, thiat the fledi of thetpalie mi m the wonT 
dnitcan be iDbteioedy being dryer, more toogfa, and more dingreei: 
kbte than hone flesh. Galen eren says that it is Very on#faolemM 
Yet we should hot judge hastily upoh the diflbrent turtes of difttenl 
people, in the prefinience they ^ve to certain meats* Hie dfMMT 
praiuoes' Tory freat changes m- the tenderness and the iavMr'c^ 
aeireral nands: that beef, for instntnce, trhidi is so juicy andgooil 
in England, is ettremdy tough and dry whenkilled under the hnoj 
otk the contrary^ that pork winch is with us so dnpahttdileinsmiiflNiir,' 
in the wannw latitudes^ whm it is ahrays hbtter tlmi|''tiM«, iM the*' 
finest eating die jr have^ itnd mudv preferable to 'any libg's flesh in 
Europe. '"I 

The ass, fi^e Ae horse, was origittally imported into Aaffjeirica biy the 
Spamards, aiid afterwards by (^her nations. TImt col^^fciy seMi^ 
to haye been peculiarly feTourii»le to this race of .aMiials, and. 
where they have run W3d,' diey- have multiplied in* stwh nindbM^' 
that in some places they are become a mntanoe.* ' In'dfa'tiudM 
of Quito, the owners df the grounds where th^artfbniS sbAraH 

Kionstotdceawayasmaiiy as they can,* on paying a sMkH ae-' 
wledgement, in proportion' to the number of daya d^ wpbti 
lasts. 'Aiey catch th to in' the fcHowing manner: -A, tnnriMr Hf 
penoDs go on horsebadc, and are attended by fnditattmftvi^'^^^^ 
urived at the proper places, th^ form a circle in oidiirtadMvtf 
them into some Vsdley, where ikt niUtqpeed thcgrthiibw tfaeooelli^i^ 
eoAMiTOur to halter them. Thfise creat^Kfi^ finding tlMdUHes' 
enclosed, make very ftirious ejflforts to escape Jiind if oafy mm Ihaus' 
his way through, they all follow with an irresistible impeMinty.' 
However, when noosed, the hunters throw them down and secure 
them with fetters, and thus leave them till the chase is over, llien, 
in order to bring them away with greater facility, they pair them' 
with tame beasts of the same kind ; but this is not easily performed/ 
for they are so remarkably fierce that they often hurt the persons 
who undertake to manage them. They have all the swiftness of 
horses, and neither declivities nor precipices can retard their career.' 
When attacked, they defend themselves with their heels and mouth 
with such activity, that without slackening their pace they often 
maim their pursuers. But the most remarkable property in these 
creatures is, that af'tbr carrying their first load^ their celerity leaves 
them, their dangerous ferocity is lost, and they soon contract the 
stupid look and dullness peculiar to the assinine species. It is also 
observable, that these creatures will not permit a horse to live among 
them. They always feed together ; and if a horse happens to stray 
into the place where they graze, they all fall upon him, and without 
giving him the liberty of flying, they bite and kick him till they 
leave him dead upon the spot. 

Such is this animal in its natural state, swift, fierce, and formi- 
dable : but, in his state of tameness, the ass present^ a very different 

» UUoa, vol. i. p. 816. 
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pictu^> the moment his native liberty is represied, hejieems entire! j 
to give up all claims to freedom, and he assumes a patience and sub- 
mission even humbler than his situation. He is, in a state of tame- 
ness, the most gentle and quiet of all animals. He suffers with con- 
stancy, and perhaps with courage, all the ill treatment that cruelty 
wad caprice are pleased to inflict. He is temperate with regard to 
the quantity and the quality of his provision. He is contented with 
the most neglected weeds, and makes his humble repast upon what 
ihe horse and other animals leave behind. If be gives the preference 
to any vegetable, it is to the plantain, for which he is often seen to 
neglect every other herb in the pasture : but he is chiefly delicate 
with respect to his water ; he drinks onlj^ at the clearest brooks, and 
chiefly those to which he has been accustomed. He drinks as soberly 
as he eats, and never, like the horse, dips his nose into the stream. 
Ashe is seldom saddled, he frequently roils himself upon the grass; 
at)d lies down, for this purpose, as often as he has an opportunity, 
.without minding what becomes of his burden. He never rolls, like 
the horse, in the mud ; he even fears to wet his feet, and turns out 
of his way to avoid the dirty parts of a road. 

When very young, the ass is sprightly, and even tolerably hand- 
some; but he soon loses these qualifications, either by age or bad 
treatment, and he becomes slow, stupid, and headstrong. He seems 
to shew no ardour, except for the female, having been often known 
to die after the covering. The she-ass is not less fond of her young 
than the male is of her ; and we are assured that she will cross fire 
and water to protect or rejoin it. This animal is sometimes not less 
attached to his owner, by whom he is too often abused. He scents 
'him at a distance, and distinguishes him from others in a crowd ; 
he knows the ways he has passed, and the places where he in* 
habits. 

When overloaded, the ass shews the injustice of his master, by 
hanging down his head' and lowering his ears ; when he is too hard 
pressed, he opens his mouth and draws back his lips in a very dis- 
agreeable manner. If his eyes are covered he will not stir a step ; 
and if he is laid down in such a manner that one eye is covered with 
the grass while the other is hidden with a stone, or whatever is next 
at hand, he will continue fixed in the same situation, and will not so 
much as attempt to rise to free himself from those slight impediments. 
He walks, trots, and gallops like a horse ; but although he sets out 
very freely at first, yet he is soon tired, and then no beating will 
make him mend his pace. It is in vain that his unmerciful rider 
exerts his whip or his cudgel ; the poor little animal bears it all with 
patience, and without a groan, and, conscious of his own imbecility, 
does not offer even to move. 

Notwithstanding the stupid heaviness of his air, he may be educa- 
ted with as much ease as any other animal ; and several have been 
' brought up to perform, and exhibited as a show. In general, how- 
ever, the poor animal is entirely neglected. Man despises this hum- 
ble, useful creature, whose efforts are exerted to please him, and 
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hi cTot^g the breed and impnTingit, Vbihoold see the ass become, 
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exceed him in others. The a», bulk for bulk, is stroogn- than the 
hona ; iA more nure-footed ; and, though more alow in hit mMiotu, 
he is much less apt to start out of the way. 

The Spaniards, of all people in Burtqw, seem alone to be ao- 
quninted with the value of the ass. They take all propwpncsu- 
tions lo improve the breed ; and I have aeen a jackass, from that 
country, above fifteen hands high. This animal, however, seems 
oHginalty a native of Arabia. A warm climate is known to prodoce 
the largest and the best; their size and spirit decline in proportioo 
'as they advanA into colder regions. ^ 

Though now so commob in all parts of fiaglemd, the ass wai 
entirely lost amongst us during the reign of Queen Elisabeth. Holl- 
ingshed informs us that our land did yield no asaea.* However, 
there are liccounta of their being common in &gland befon that 
time*. In Sweden they are at present a sort of rarity; nor does it 
Appear by the last history of Norway that they have yet reached 
that country. It i* in the hotter climates alone that we are to look 
for the original of this serviceable creature. In Guinea, they'are 
larger and ntore beautiful than even the horses of the same country. 
' In Persia, they have two kinds ; one of which is used for bifrdeni. 

• British Zoologj, vol.1, p.ll. 



THB ASS. Z99 

dkiw and' hehry ; the other, which is kept for the mMle^ being 
ismoothy stately, and nimble. They are managed aa horses, only 
that the rider sits nearer the crupper, and they are taoght to amble 
like them. They generally cleave their nostrils to give them more 
room for breathmg,^ and many of these are sold for forty or fifty 
pounds. 

- The ass is a much more hardy animal than the horse, and liable 
to fewer diseases. Of all animals covered with hair, he is the least 
sublet to vermin, for he has no lice, probably owing to the dryness / 
and the hardness of his skin. Like the horse he is three or four 
yews in coming to perfection, he lives till twenty to twenty-five, 
sleeps much len than the horse, and never lies down for that pur* 
pose, unless very much tired. The she-ass goes above eleven months 
with young, and never brings forth more than one at a time. The 
mule may be engendered either between a horse and a she-ass, or 
between a jack-ass and a mare. The latter breed is every way pre- 
ferable, being larger, stronger, and better shaped. It is not yet 
known whether the animal called the Gimerro be one of these kinds, 
or, as is asserted, bred between the ass and the bull. While natu- 
ralists affirm the impossibility of this mixture, the natives of the 
Afpine countries, where this animal is bred, as strongly' insist upon 
its reality. The common mule is very healthy, and will live above 
thirty years, being found very serviceable in carrying burdens^ 
particularly in mountainous and stony places, where horses are not 
io mire-footed. The size and strength of our asses b at present 
greatly improved by the importation of Spanish jack-asses ; and it 
is probable we may come in time to equal the Spaniards in breeding 
them, where it is not uncommon to give ^fiy or sixty guineas for a 
mule; and, indeed, in some mountainous countries, the inhabitants 
cannot well do without them. Their manner of going down the pre- 
cipice of the Alps, or the Andes, is very extraordinary ; and with 
it we will conclude their history. In the»e passages, on one side are 
steep eminences, and on the other frightful abysses ; and, as they 
generally follow the direction of the mountain, the road, instead of 
Jying in a level, forms at every little distance steep decHvities of 
several hundred yards downward. These can only be descended hy 
mules; and the animal itself seems sensible of the danger, and the 
caution that is to be used in such descents. When they come to 
the edge of one of these descents, they stop- without being checked 
by the rider ; and if he inadvertently attempts to spur them on, they 
continue immoveable. They seem all this time ruminating on the 
danger that lies before them, and preparing themselves for the en- 
counter. They not only attentively view the road, but tremble and 
snort at the danger. Having prepared for the descent, they place 
their fore-feet in a posture, as if they were stopping themselves ; 
they then also put their hinder feet together, but a little forward, as 
if they were going to lie down. In this attitude, having taken as it 
were a survey of the road, they slide down with the swiftness of a 
meteor. In the mean time, all the rider has to do is to keep him- 
voL. i.—No. XIV. Tt 
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t^f (a«t on the aaddle without cbeckiof the rei&» for thefeniCtniolioa 
is suffioient to diior^er ihe equilibriam qf the mule ; . in which ceae 
they both dnavoidably pericih. But their addreti ia this rapid 
detcent i« truly wooderfui ; for in their swilUiii motion, when they 
seem to hare lost all government of themsi^ves, they lUlow'eKaetly 
the different windings of the road, as if Uiey had previously ieltM 
in their minds the route they were to follow, and taken every pre- 
caution for their safety. In this journey, the natives, who are placed 
along the sides of the mountains, and hokl by the. roots of the tiseea^ 
animate the beast with shouts^ and encourage him to perseverance. 
Some mules, after being long used to these journeys, acquire a kind 
of leputatiqn (or their safety and skiH ; and their vahie rises in pro- 
portion to their fame.* 



CHAPTER 

OF THB ZBBilA. 

There are but three animals of the horse kind. The horse, which 
is the most stately and courageous ; the ass whicli is the most patient 
and humble ; and the zebra, which is the most beautiful, b$jk at the 
same time the wildest animal in nature. Nothing, can exceed the de- 
licate regularity of this creature's colour, or the lustrous smoothness 
of its skin ; but, on the other hand, nothing can be more timid or 
more untameable.f 

It is chiefly a native of the southern parts of Africa ; and there 
are whole herds of them often seen feeding in those extensive plains 
that lie towards the Cape of Good Hope. However, their watchful- 
ness is such, that they will suffer nothing to come near them ; and 
their swiftness so great, that they readily leave every pursuer far 
behind. The zebra, in shape, rather resembles the mule, than the 
horse or the ass. It is rather less than the former, and yet larger 
4han the latter. Its ears are not so long as those of the ass, and yet 
not so small as in the horse kind. Like the ass, its head is large, 
its back straight, its legs finely placed, and its tail tufted at the end; 
like the horse, its skin is smooth and close, and its hind quarters 
round and fleshy. But its greatest beauty lies in the amazing regu- 
larity and elegance of its colours. In the male, they are white and 
brown ; in the female, white and black. These colours are dbposed 

♦ Ulloa. vol. i. 

t [To these may be added the Quaclia, or Quagga. Thii animal, till of 
late, was supposed to be the female of the zebra ; but receut observations 
proved the male and female zebra are marked alike, and the qnagga is now 
acknowledged to be a distinct species. It is about the same size as the 
zebra, and striped like it on the head and body, but with fewer lines. The 
flanks are spotted ; the rump is plain ; the ground-colour of the head, neek, 
body, and rump, a bright bay ; the belly, thighs, and legs are white, aikd 
free from all marks. It differs likewise from the zebra in being thicker and 
stronger made, and in being more docile ; one of them having been so far 
broke by a Dutch colonist at the Cape, as to draw in a cart.] 
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ID alteriiaieBtrq)es over the whole body» i^ with 4ii}cb€xacineM and 
syrometryy that ooe would think nature had employed the rule and 
compass to paint them. These atripet, which, like so many ribimd«9 
sura laid all over its body, are narrow, parallel, and exactly sepa** 
rated from each other. It is not here, as in other party-coloured 
animab, ishere the tints are blended into each other ; every stripe 
here is jperfeotly distinct, and preserves its colour round the body, 
or the lunbi without any diminution. In this manner are the head, 
the body, the tinghs, the kgs, ^nd even the tail and the ears, beau- 
tiftilly streaked, so that at a little distance one would be apt to sup- 
pose that the animal was dressed out by art, and not thus admirably 
adoraed by nature. 

In the male zebra, the head is striped with fine bands of black 
and white, which in a manner centrein the forehead. The ears are 
variegated with a white and dusky brown. The neck has broad 
stripes of the same dark brown running round it, leaving narrow* 
white stripes between. The body is stl*iped also across the bacif: 
with broad bands, leaving narrower spaces of white between them, 
and ending in points at the sides of the belly, which is white, except 
a. black line pectinated on each side, reach^g from between the 
fore-legs, along <the middle of the belly, two- thirds of its length. 
There is a line of separation between the tnink of the body and th^ 
hinder quarters, on each side ; behind which, on the rump, is a plat 
of narrow strifes, joined together by a stripe down the middle, to 
the end of the tail. The colours are difierent in the female ; and in 
none the stripes seems entirely to agree in form, but in all they 
are equally distinct; the hair equally smf>oth and fine; the 
white, shining' and unmixed ; and the blaok, or brown, thick and 
loftrous. 

Such is the beauty of this creature, that it seems by natun^ fitted 
to satisfy the pride and the pleasure of man ; and formed to be 
taken 'ipto his service. Hitherto, hpwever, it appears to have dis- 
4ained servitude, and neither force ifor kindness have been able to 
wean it from its native independence and ferocity. But tiiis wild- 
n^ might, perhaps, in time be surmounted ; and it is probable the 
horse and the ass, when first taken from the forest, wei;e equalty 
obstinate, fierce, and unmanageable. M. Buffon informs us, that the 
aebra from which he took his description, could never be entirei^ 
mastered, notwithstanding all the efibrts which were tried to tame it. 
They continued, indeed, to mount it, but then with such precautions 
^as evklently showed its fierceness^Jbr two men were obliged to hokl 
the reins while the third ventured upon its back t and even then it 
a^empted to kick whenever it perceived any person approaching. 
That which is now in the Queen's menagerie, at Buckingham Gate, 
is even more vicious than the former ; and the keeper who shpws it, 
takes care to inform the spectators of its ungovernable nature. Upon 
.fjfky attempting to approach, it seemed, quite terrified, and was pN- 
.jp^fig to kick, appearing as wild as if just caught, although taktin 
extremely young, and used with the utmost indulgence. Yet Mill 
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it it most probable that thif animal, by time and aMduity, eoalif be 
brought under subjection. Aq it resembles the horse in fbrm, with- 
out all doubt it has a' similitude of nature, and only requhvs the 
efforts of an industrious and skilful nation to be added to the number 
of our domestics. It is not now known what were the pains sod 
dangers which were first undergone to reclaim the breed ef hoTMS 
from savage ferocity ; these, no doubt, made an equal opposition ; 
but by being opposed by an industrious and enterprismg rfelneof man- 
kind, their spirit was at last subdued, and their freedom rastrainred* 
It is otherwise with regard to the zebra: it -is the native of countries 
where the human inhabitants are but little raised above the quad- 
ruped. The natives of Angola, or Caffraria, have no other idea ef 
advantage from horses but as they are good for food ; n^kher the 
fine stature of the Arabian courser, nor the delicate colourings of the 
zebra, have any allurements to a race of people who only consider 
the quantity of fiesh, and not its conformation. The delicacy of the 
sebra's shape, or the painted elegance of its form, are no more re- 
garded by such, than by the lion that makes it his prey. For thia 
reason, therefore, the zebra may hitherto have continued wHd be- 
cause it is the native of a country where there have been no suc- 
cessive- efibrts made to reclaim it. All pursuits that have been 
hitherto instituted against it, were nather against its life than ita 
liberty :- the animal has thus been long taught to consider man as it» 
most mortal enemy ; and it is not to be wondered that it refosesle 
yield obedience, where it has so seldom experienced mercy. - There 
is a kind of knowledge in all animals, that I have often considered 
with amazement ; which is, that they seem perfectly to know their 
enemies, and to avoid them. Instinct, indeed, may teach the deer lo 
fiy from the lion, or the mouse to avoid the cat : but what is the 
principle that leaches the dog to attack the dog-butcher wherever he 
sees him ^ In China, where the killing and dressing dogs is a trade, 
whenever one of these people move out, all the dogs of the village, 
or the street, are sure to be afler him. This I should hardly have 
believed, but that I have seen more than one instance of it among 
ourselves. I have seen a poor fellow, who made a practice of steal- 
ing and killing dogs for their skins, pursued in full cry for three or 
four streets together by all the bolder breed of dogs, while the weaker 
flew from his presence with affright. How these animals could thus 
find out their enemy, and pursue him, appears 1 own unaccountable, 
but such is the fact; and it not only obtains in dogs, but in several 
other animals, though perhaps to a less degree. This very probably 
may have been, in some measure, a cause that has hitherte kept 
the zebra in its state of natural wildness ; and in which it may 
continue, till kinder treatment shall have reconciled it to its pur- 
suers. 

It is very likely, therefore, as a more civilized people are now 
placed at the Cape of Good Hope, which is the chief place where 
this animal is found, that we may have them tamed ^^d rendered 
serviceable. Nor is its extraordinary beauty the only motive we 
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Inye ibr wishing Ibif animal among the number of oar dependants : 
it«i swiftness irsaid to surpass that of all others; so that the speed oC 
a zebra is become a proverb among the Spaniards and Portuguese. 
It stands better upon its legs also than the horse, and is consequently 
stronger in proportion. Thus, if by proper care we improved th^ 
breed > as we have in other instances, we should probably in time 
oome to have a race as large as the horse, as fleet, as strong, and 
much more beautiful. 

The zebra, as was said, is chiefly a native of the Cape of Good 
Hope. It is also found in the kingdom of Angola ; and, as we are 
assured by Lopez, in several provinces also of Barbary. In those 
boundless forests it has nothing to restrain its liberty ; it is too shy 
lo be caught in traps, and therefore seldom taken alive. It would 
seem, therefore, that none of them have ever been brougiit inio 
Europe that were caught sufficiently young, so as to be untinctured 
by their original state of wildness* The Portuguese, indeed; pretend 
that they have been able to tame them, and that Ihey sent four from 
Africa to Lisbon, which were so far brought under as to draw the 
king's coach ; * they add, that the person who sent them over had 
the office of notary conferred upon him for his reward, which was to 
remain to him and his posterity for ever: but I do not find this con- 
firmed by any person who says he saw them. Of those which were 
sent to Brazil, not one could be tamed ; they would permit one man 
only to approach them ; they were tied up very short ; and one of 
them, which had by some means got loose, actually killed his groom, 
having bitten him to death.t Notwithstanding this, I believe, were 
the zebra taken up very young, and properly treated, it might be 
•rendered as tame as any oth^r animal ; and -Merolla, who saw many 
ef them^ asserts, that when tamed, which he speaks of aslidng com- 
mon enough, they are not less estimable for their swiftness than their 
beaatyw 

' This animal, which is neither to be found in Europe, Asia, or 
-America, is nevertheless very easily fed. That which came over 
into England some years ago would eat almost any thing, such as 
bread, meat, and tobacco ; that which is now among us subsists- en- 
tirely upon hay. As it so neariy resembles the horse and the ass 
in stmeture, so itprobably brings forth annually as they do. The 
neise they make is neither like that of a borse nor an ass, but more 
riMiembting the conftised barking of a mastiff dog. In the two which 
Isaw, there was a circumstance that seems to have escaped natur- 
alists; which is, that the skin hangs loose below the jaw upon the 
nedc, in a kind of dewlap, which takes away much ftom the general 
beauty. But whether this be a natural oj accidental blemish, I will 
not take npon me to determine. 

These animals are often sent as presents to the princes of the East. 
We are told that one ^ the governors of Batavia gave axebra, 
which had been sent to him from Africa, to the emperor of Japan, 

* Dapper. t Pyrard. torn. iL p. 376. 
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for which he received as an equivalent for the Comfnny a preaeol 
to the value of sixty thousand crowns.* Teller also relates, that, the 
Great Mogul gave two thousand ducats for one of them ; and it is 
frequent with the African ambassadors to the court of Constantinopliew 
to bring some of these animals with them as presents for the Onori 
Signior. 



CHAPTER XU. 

OF RUMINATING AUHMALS, 

Of all animals, those that chew ihe cud are the mojitlriumlessv and 
the most easily tamed. As they live entirely upon vegetables, it is 
neither their interest nor their pleasure to make war upoB the rest of 
ibe bmte creation: content wifcb the pastures where they are plaoadt 
they seldom desire to change, while they are fiimisbed with n proper 
supply ; and fearing nothing from each other,, they generally go in 
lierds for their BMitual security. All the fiercest of the carni^f oroos 
kinds seek their ibod in gloomy solitude; these, on the cootiaiy, 
4iange together; the very meanest of them are found to unite in 
each other's defence; and the hare itself is a gregarjous animal in 
those countries where it has no other enemies but the beasts of Ike 
forest to guard against. 

As the food of ruminant animals is entirely of the vegetable kind, 
and as this is very easily procured, so these animals seem naturally 
more indolent and less artful than those of the carnivorous kinds ; 
and as tlieir appetites are more simple, their instincts seems to be 
less capable of variation. The fox or the wolf are for ever prowl- 
ing; their long habits of want give them a degree of sharpness and 
cunning ; their life is a continual scene of stratagem and escape : 
but the patient ox, or the deer, enjoy the repast that nature has 
abundantly provided, certain of subsistence, and content with secu- 
rity. 

As nature has furnished these animals with an appetite for juoh 
coarse cmd simple nutriment, so she has enlarged the capacity of the 
intestines to take in a greater supply. In the carnivorous kinds, as 
their food is nourishing and juicy, their stomachs are but small, and 
their intestines short ; but in these, whose pasture is coarse, and 
where much must be accumulated before any quantity of nourish- 
ment can be obtained, their stomachs are large and numerous, and 
their intestines long and muscular. The bowels of a rumimliqg 
animal may be considered as an elaboratory, with vessels in it fitted 
for various transmutations. It requires a long and tedious |n*ocess 
before grass can be transmuted into flesh ; and for this purpose, 
nature in general has furnished such animals as feed upon grass with 

♦ Navcndorf. 
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four stomaohsy liirough which the fbod suoo^ively pftsaet, and qb- 
dfffgoes the proper teperations. 

Of the four Btomacbi with which rumiMMit anuHab ara furniBhady 
the first is called the paunchy which receives the food after it has 
been slightly chewed ; the second is called the honeycomb^ and is 
properly nothing more than a continuation of the former : these two, 
^i^iidi are yery capacious, the animal fills as fast as it can, and then 
lies down to ruminate, which may be properly considered as a kind 
of vomiting without effort or pain. The two sf omacha above-men- 
tioned being filled with as much as they can contain, and the grass^ 
which waa slightly chewed, beginning to swell with the heat of the 
akoation, it dilates the stomachs, and these again contract upon their 
contents. The aliment, thus squeezed, has but two passages to 
escape at ; one into the third stomach, which is very narrow ; and 
the other back, by the gullet, into the mouth, whidi is wider. The 
greatest qnantity, therefore, is driven back through the largest aper 
ture-tnCo the mouth to be chewed a second time ; while a small part, 
and that only the most liquid, is driven into the third stomach, 
throngh the orifice which is so small. The food which i» driven to 
the mouth, and chewed a second time, is thus rendered more soft 
and mcMst, and becomes at last liquid enough to pass into the con- 
duit that goes ta the third stomach, where it undergoes a still farther 
comminution. In this stonlach, which is caHed the mangfbidy (torn the 
miniber of its leaves, all which tend to promote digestion, Che grass 
baa the appearance of boiled spinach, but not yet sufficiently redu- 
^eed so as to make a part of the animaPs nourishment ; i\ requires 
the operation of the fourth stomach for this purpose, where it under- 
goes a complete maceration, and b separated to be turned uito 
chyle. 

• But nature has not beeii less pareful in another respect, in fitting 
the intestines of these animah for their food. In the carnivorous 
kinds they are thin and lean ; but in ruminating animals they are 
strong, fleshy, and well covered with fat. Every precaution seems 
taken that can help their digestion : their stomach is strong and mus- 
cular, the more readily to act upon its contents ; their intestines are 
lined with fat, the better to preserve their warmth ; and they are 
extended to a much greater length, so as to extract every part of 
that nourishment which their vegetable food So scantily supplies. 

In this manner are all quadrupeds of the cow, the sheep, or the 
deer kind, seen to ruminate, being thus furnished with four stomachs 
for the macerating of their food. These, therefore, may most pro* 
perly be called the ruminant kinds, although there are many others 
that have this quality in a less observable degree. The rhinoceros, 
the camel, the horse, the rabbit, the marmot, and the squirrel, all 
chew the cud by intervals, although they are not furnished with sto- 
machs like the former. But not these alone, there are numberless 
other animals that appear to ruminate; not only birds, but fishes and 
insects. Among birds are the pelican, the stork, the heron, the 
pigeon, and the turtle ; these have a power of disgorging their food 
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to feed their young. Among fishes are lobsters, crabs« and that fish 
called the dorado^ The salmon also is said to be of this number.; 
and, if we may believe Ovid, the scaras likewise ; of which he says,* 

Of all the fiih that graze beneath the flood. 
He only ruminates his former ifbod. 

Of insects, the ruminating tribe is still larger : the mole, the cricket, 
the wasp, the drone, the bee, the grasshopper, and the beetle. . All 
these animals either actually chew the cud, or seem at least to rum^ 
nate. They have the stomach composed of muscular fibres, by 
means whereof the food is ground up and down, in the same. manner 
as in those which are particularly distinguished by the appellation of 
ruminants. 

But not these alone ; men themselves have been often known to 
ruminate, and some even with pleasure. The accounts of then 
calamities, for such I must consider them, incident to our fdk>w* 
creatures^ .are not very pleasant to read; yet I must transcribe a 
short one, as given us by Slare in the Philosppliical TransactioM^ 
as it may in some measure show the satisfaction which the hiwer 
tribes of animals enjoy while they ruminate. The man in question 
was a citizen of Bristol, of about twenty, years of age, and. what 
seemed more extraordinary still, of a ruminating family, for his father 
was frequently subject to the same infirmity, or amusement, as Jie 
himself perhaps would call it. This young man usually b^^n to 
chew his meat over again within about a quarter .of an hour aAer eat- 
ing. His ruminating after a full meal generally lasted about ao hour 
and a half ; nor could he sleep until his task was performed. The 
victuals upon the return tasted even more pleasantly than at first, 
and returned as if they had been beaten up in a mortar. If he ate 
a variety of things, that which he ate at first came up again first ; 
and if this return was interrupted for any time, it produced sick- 
ness and disorder, and he was never well till it returned. Instances 
of this kind, however, are rare and accidental; and it is happy 
for mankind that they are so. Of all other animals, we spend 
the least time in eating: this is one of the great distinctions 
between us and the brute creation ; and eating is a pleasure of 
so low a kind, that none but such as are nearly allied to the 
quadruped desire its prolongation. 

* At contra herbosa pisceslaxantur arena, 
Ut scarus epastas solus qui ruminat escas. 
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CHAPTER XLII. 

OF QUADRUPEDS' or THIft COW KIND. 

Of all ruminant animals, those of the Cow ku^d deserve the first 
rank, both for their size, their beavity, and their jservices. The horse 
M more properly an animal belonging to the rich; the sheep chiefly 
jthrives in a flock» and reouires attendance ; but the cow is. more 
«9pecially the poor man's pnde, his riches, and his support. There 
•are many of our peasantry that have no. other possession but a cow ; 
and even of the advantages resulting from this most useful creature^ 
ihe poor are but the nominal possessors. Its flesh they cannot pre- 
taidto taffte, since then their whole riches are at once destroyed; its 
«alf they are obliged to fatten for sale, since veal is a delicacy they 
eoBld not make any pretensions to ; its very milk is wrought into 
butter and cheese for the tables of their masters ; while they hSiVe 
no share even in their own possession, but the choice of their market. 
I eannot bear to he^r the rich crying out for liberty, while t^y thus 
starve their fellow-creatures ; and feed them pp with an iv^SLgif^vy 
goody while they monopolize the real benefits of nature. . , 

: Jn those countries where the men are under better subordination,^ 
thb excellent animal is of more general advantage. In Germany^ 
Poland, and Switzerland, every peasant keeps two or three cows, 
not for the benefit of his master, but for himself. The meanest of 
the peasants there kills one cow at least fbr his own table, which he 
salts and hangs up, and thus preserves as a delicacy all the year 
round. There is scarcely a cottage in those countries that is not 
hung round with these marks of hospitality ; and which often make 
the owner better contented with hunger, since he has it in his power 
to be luxurious when he thinks proper. A piece of beef hung up 
there is considered as an elegant piece of, furniture, which, though 
seldom touched, at least argues the pos^es8pi:^s opulence and ease. 
But it is very different, for some years pa9t,.in this country, where 
our lower rustics at least are utterly- unable to purchase meat any^ 
part of the yeas, and by them e^yea butter is considered as an article 
of extravagance. 

The climate and pasture of Great Britain, however, is excellently 
adapted to this animal's moderate nature ; and the verdure and th^ 
fertility of our plains are perfectly suited to the manner of its feed- 
ing, for wanting the upper fore-teeth, it loves to graze on a high 
rich pasture.*^ This animal seems but little regardful of the^qu^^lity 
of its food, provided it be supplied in sufficient abundance ; it makes 
io particular distinotions in the choice of its herbage, but indiscrimi- 
nately and hastily devours the proper quantify. Fqr this reason, 

♦ [Quadrapeds of tbe <Jow kiilH'have the horris hollow within^ and tunned 
forward in the fbriii'offereBceiitftJ'tWy^haye eight fore-teeth in the .ii.nder 
jaw, but none in the upper, their place being supplied by a hard membraAe ^ 
and they have no canine teeth in either jaw.] 
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in our pastures, where the grass is rather high than succulent, more 
flourishing than nutritious, the cow thrives admirably ; and there if 
no part of £urope where the tame animal grows larger, yields more 
milk, and more readily fattens, than with us. 

Our pastures supply them with abundance, ahd they in return en- 
rich the pasture ; for, of all animals, the cow seems tgrgive back 
more than it takes from the soil. The horse and the sheep are 
known, in a course of years, to impoyerish the ground. The land 
where they haye fed becomes weedy, and the vegetables coarse and 
unpalatable : on the contrary, the pasture where the cow has been 
bred, acquires a finer, softer surface, and becomes every year more 
beautiful and even. The reason is, that the horse being furnished 
with fore- teeth in the upper jaw, nips the grass closely, and, there- 
fore, only chooses that which is the most delicate and tender; the 
sheep also, though with respect to its teeth formed like the cow, only 
bites the most succulent parts of the herbage : these animals, there- 
fore, leave all the high weeds standing; and while they cut the finer 
grass too closely, suffer the ranker herbage to vegetate and overran 
the pasture. But it is otherwise with the cow ; as its teeth cannot 
come so close to the ground as those of the horse, nor so readily as 
those of the sheep, which are less, it is obliged to feed upon the 
tallest vegetables that ofier ; thus it eats them all down, and in time 
levels the surface of the pasture. 

' The age of the cow is known by the teeth and horns. This ani- 
mal is furnished with eight cutting teeth in the lower jaw ; at the 
age often months, the two middlemost of these fall out, and are re- 
placed by others, that are not so white, but broader; at the age of 
sixteen months, the two next milk-white teeth fall out likewise, and 
others come up in their room : thus, at the end of every six months 
the creature loses and gains, till, at the age of three years, all the 
cutting teeth are renewed, and then they are long, pretty white, 
and equal ; but in proportion as the animal advances in years, they 
become irregular and black, their inequalities become smoother, and 
the animal less capable of chewing its food. Thus the cow often 
declines from this single cause ; for, as it is obliged to eat a great 
deal to support life, and as the smoothness of the teeth makes the 
difficulty of chewmg great, a sufficient quantity of food cannot be 
supplied to the stomach. Thus the poor animal sinks in the 
midst of plenty, and every year grows leaner and leaner, till it 
dies. 

The horns are another, and a surer method of determining this 
animafs age. At four years of age, the cow has small pointed neat 
smooth horns, thickest near the head ; at five, the horns become 
larger, and are marked round with the former year's growth. Thus, 
while the animal continues to live, the horns continue to lengthen ; 
and every year a new ring is added at the root; so that, allowing 
three years before their appearance, and then reckoning the 
number of rings, we have, in both together, the animal's age ex- 
actly. 
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Ab we (ave, indisputably, the best breed of horned cattle of any 
Id Europe^ so it was not without the same assiduity that we came to 
excel in these as in our horses. The breed of cows has been entirely 
unproved by a foreign mixture, properly adapted to supply the inl« 
perfections of our own. Such as are purely British, are far inferior 
m size to those on many parts of the continent ; but those which we 
have thus improved, by for excel all others. Our Lincolnshire kind 
derive their size from the Holstein breed ; and the large hornless 
cattle that are bred in some parts of England came originally from 
Poland. We were once famous for a wild breed of these animals, 
but these have long since been worn out; * and perhaps no kingdom 

[• In the " General View of the Agriculture of the County of Northum- 
berland, drawn up for the consideration of the Board of Agriculture," there 
18 an interesting account of the Wild Cattle still found in Lord TanlcerTille*s 
park at Chillingham, near Berwick-upon-Tweed. They are the only re- 
midos in this country, it is believed, of the true and genuine breed of that 
species. 

"Their colour is invariably white, muzzle black ; the whole of the inside 
of the ear, and about one-third of the outside, from the tip downwards, red ; 
horns white, with black tips, very fine, and bent upwards. Some of the bulls 
have a thin upright mane, about an inch and a half or two inches long. 
The weight of the oxen is from 36 to 45 stone, and the cows from 25 to 36 
stone the four quarters, H lb. to the stone. The beef is finely marbled, and 
of excellent flavpur. 

** From the nature of their pasture, and the frequent agitation they are 
put into by the curiosity of strangers, it cannot be expected they should get 
very fat; yet the six years' old oxen are generally very good beef; from 
whence it may be fairly supposed, that in proper situations they would feed 
well. 

** At the first appearance of any person, they set off at full speed, and 
gallop to a considerable distance ; when they make a wheel round and come 
boldly up again, tossing their heads in a menacing manner. On a sudden 
they make. a full stop, at the distance of forty or fifty yards, looking wildly 
at the object of their surprise, but, upon the least motion being made, .they 
again turn round, and gallop off with equal speed ; but, forming a shorter 
circle, and returning with a bolder and more threatening aspect, they ap- 
proach much nearer, when they make another stand, and again gallop off« 
This they do several times, shortening their distance, and advancing nearer, 
till they come within a few yards, when most people think it prudent to 
l^ie them. 

^' The mode of killing them was, perhaps, the only modern remains of the 
grandeur of ancient hunting. On notice being given th^it a wild bull wou|d 
be killed upon a certaip day, the inhabitants of the neighbourhood came, in 
great numbers, both horse and foot. The horsemen rode off the bull from 
the rest of the herd, until he stood, at bay, when a marksman dismounted 
and shot. At some of these huntings, twenty or thirty shots have been fired 
before he was subdued. On such occasions, the bleeding fictim grew des- 
perjitely furious, from the smarting of his wounds, and the shoutings of 
savage jov that were echoing from every side. From the number of acci- 
dents that^Lappened, this dangerous mode has been seldom practised of late 
years ; the park-keeper alone generally shooting them with a rifled gun, at 
one shot. 

** When the cows calve, they hide their calves, for a week or ten days, in 
some sequestered situation, and go and suckle them two or three times 
a-day. If any person come near the calves, they clap their heads close to 
the ground, and lie like a hare in form, to hide themselves. This is a proof 
oNheir native wildness; and $s corroborated by a circumstance that hap/- 
f^ened to the writer of this narrative, (Dr. TuUer,) who found a hidden &ut^ 
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in Europe ean furnish so few wild animals ef aH kinds as our own. 
Gukivation and agriculture are sureta banish these^ wherayev thejr 
are found ; and erery additioti a country receives from art, dnyes 
away those animals that are only fitted for a state of nattlre..> . 

Of all quadrupeds, the cow seems most liable to altenatioD fiKM^iU 
pasture. In the different parts of our own country, .we easily-pei)^ 
eeiVeIhe great varieties produced among these ahimals, by the neb* 
ness or |<iweit y of the soil. In some they grow to a great bulkl 
and I have seen an ox sixteen hands high^ which is taller tbaa .the 
general run of our horses. In others they appear ai^ diminutivai 
being not so large as an ass. The breed of the Isle of Man* and 
most parts of Scotland, is much less in general than in England or 
Ireland ; they are differently shaped also, the dewlap being much 
smaller, and, as the expression is, the beast has more of the ewe 
neck. This, till some years ago, was considered in cattle as a de« 
formity ; and the cow was chosen, according to VirgiPs direction, 
with a large dewlap : however, at present it is the universal opinion 
that the cow wants in udder what it has in neck, and the larger the 
dewlap, the smaller is the quantity of its milk. Our graziers oow^ 
therefore, endeavour to mix the two breeds, the large Holstein with 
the small northern ; and from both results that fine milch breed, which 
excels the cattle of any other part of the world. 

This difference, arising from pasture, is more observable in other 
countries than in our own. The cow kind is to be found in ahnost 
every part of the world, large in proportion to the richness of the 
pasture, and small as the animal is stinted in its food. Thus Africa 
18 remarkable for the largest and the smallest cattle of this kind; as 
is also India, Poland, Switzerland, and several other parts of Europe. 
Among the Eluth Tartars, where the pastures are remarkably rich 
and nourishing, the cow becomes so large, that he must be a tall man 
who can reach the tip of its shoulder. On the contrary, in France, 
where the animal is stinted in its food, and driven from the most 
flourishing pastures, it greatly degenerates. 

But the differences in the size of this animal are not so remark- 
able as those which are foKind in its form, its hair, and its horns. 
The difference is so very extraordinary in many of them, that they 
have been even considered as a different kind of creature, and names 
have been given them as a distinct species, when in reality they are 

two days old, very lean, and very weak. On stroking its head it got up, 
pawed two or three tiroes like an old bull, bellowed very loud,, retired a few 
steps, and bolted at his legs with all its force. It then began to paw again, 
bellowed, stepped back, and bolted a9 before ; but knowing its intention, 
and stepping asid^, it missed me, fell, ajid was so very weak that it could not 
rise, though it made several eflforts. Put it had done enough ; the whole 
herd were alarmed, and coming to its rescue, obliged me to retire : for the 
dams will allow no person to touch their calves, without attacking them with 
impetuous ferocity. 

"When any one happens to be wounded, or grown weak and feeble 
through age and sickness, the rest of the herd set upon it, and gore it to 
death.*'] 



cow UM]^». 341 

^U the same.* Id this mannefy the unu and thebisoQ have beeo 
eoiMidered, from the variety in their make, to be distind ki their 
production ; but they are all in fact the descendants of one conuaon 
a^ock, aa they, have that certain mark of unity, they breed and pro- 
pagate among each other. Naturalists have therefore laboured 
under an obvious error, when, because of the extrema bulk of the 
urus, or because of the hump upon the back of the bison, Ihay asp* 
signed them different places in the creation, andrsep^sated- a daas of 
animals u^hich was really united. It is true, the horse and the ass 
do not differ so much in form as the cow and the bison.; nevertheless^ 
the former are distinct animals, as their breed is marked with* steriv 
iity ;— Hhe latter are animals of the same kind^ aa their breed is fruits 
fill, and. a race of animals is produced, in which the hump beloBgin^ 
to the bison is soon worn away. The differences, therefore, between 
the apw, the urus, and the bison, are merely accidental, ■ The same 
0aprice in nature that has given horns to some c6ws, and denied them 
toothers, may also have given the bison a hump, or increased the 
bulk of the urus; it may have given the one a mane, or denilMl. a 
iNifficiency of hsir to the other. 

But» before we proceed farther, it may be proper to describe these 
yarietltts, which Jbave been thus taken for disUnct kinds.f The 
urusy or wild bull, is chiefly to be met with in the province of 
Lithuania, and grows to a size that scarcely any other animal, except 
the elephant, is found to equal. It is quite black, except a stripe 
Baixed with white, that runs from the neck to the tail along the top 
of the back; the horns are short, thick, and strong; the eyes are 
fierce and -fiery ; the forehead is adorned with a kind of garland of 
black curled hair, and some of them are found to have beards of the 
same; the neck is short and strong, and the skin has an- odour. of 
musk. The female, though not so big as the male, exeeeds the 
largest of our bulls in size ; nevertheless, her udder and teats are so 
small that they can scarcely be perceived. Upon the whole, how- 
ever, this animal resembles the^ tame one very -exactly, except 
in some trifling varieties, which his state of wildness, or the 
richness of the ^pastures where he is found, may easily have pro* 
duced. 

The bison, which is another variety of the cow kind, differs from 
the rest in having a lump between its shoulders. These animals 
are of various kinds; some very large, others as diminutively little. 
In general, to regard this animal's fore*parts, he has somewhat the 
look of a lion, with a long shaggy mane, and a bea^ under his chin ; 
bis head is little, his eyes red and fiery, with a furious look ; the 
forehead is la^e, and the horns so big, and so far asunder, that 
tbi^ men might often sit between them. On the middle of the back 
there grows a bunch almost as high as that of a camel, covered with 
hair^ and whkh is considered as a great delicacy, by those that hunt 

» 

• Buffon, Tol. xxiii. p. 78. 

t This description is chiefly taken from Klein. 
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UjfD« There ii no ponuiiig him with nliBty^ ^roefit in fowett-w fab ie 
tlMre tre trees large enough to hide the huntera. He ie genenlljf 
l^en by nit^Is; the inhftWtents of those coqDtries.vben faeii 
tonmi wiM digging Mei in the grounds and covering thenovervilh 
iMxnghi of trees mi grass; then povoking the bison to pvMiieliiBiK, 
thc^geton the opposite side of the pit4all, while the fprious anlttiab 
mnnii^head foremosty faUs into the fit prepared for him, and is 
llMie quickly Q?M€onie and slain. 

BesMles these real distinctions in the cow kind, there hare hsifl 
JIMny others made that appear to bo in name cHily. TInm tha^Qa^ 
nassosy of which naturalists have given us knig deaeriptioaap it-''SlQH 
posed 1^ KUn and-Buflbn to be. no more than another iMime W 
Sba bison, as the descriptimis |iven ofthem biy the ancients oofafoHbi 
•TheBabalos also of the ancientB, which some have 'sil|ppdaed to 
belong, to the cow kind, BoSoa places among the lowsir daas of 
fomioant quadmpads, as it most resemblesthero in ae^'4»pe^ aad 
ike flgare of its horns. Of all the varieties, therefore, otlbaasiir 
Jdnd, th«« are but two that are jreally distinct; namely, this saarfMi 
tiiebaSilo: these two are separated by ^nature; they^neqi.t»'1i&ir 
an antqfmthy to each otbar; they avoid eacbs,a(y||ei;'9 ^and^may. be 
eonaidered as-much removed as the hoiseis from' tin asp^ffrtel^bia. 
■ When, thar^ire, we have described the varieties of the cow ]^||gbg|, 
aball pfMS on to the buffido, wfaidi being a different animal, reqaM , 
n^Maraie histoiy. 

Inere b scarcriy a part of^the woiid,as was said before, in wkieb 
the cow is not found m some one of its varieties; either hige, HKo 
the urusy or humped as the Inson ; with straight horns, or bending, 
inverted backwards, or turning sideways to the cheek, like those of 
the ram ; and in many countries they are found withoot any horns 
whatsoever. But to be more particular, beginning at the north, 
the few kine which subsist in Iceland are without horns, although of 
the same race originally with ours. The size of these is rathtf re- 
lative to the goodness of the pasture, than the warmth pr coldness of 
the climate. The Dutch frequently hrvdg great quantities of lean 
cattle from Denmark, which they fatten on their own rich grounds. 
These are in general of a larger size than our own natural breeds 
and they fatten very easily. The cattle of the Ukraine, where the 
pasture is excellent, become very fat, and are considered as one of 
the largest breeds of Europe. In Svntzerland, where the mountains 
are covered with a rich nourishing herbage, which is entirely re- 
served for their kine, these animals grow to a very large size. On 
the contrary, in France, where they get no other grass but what is 
thought unfit for horses, they dwindle, and grow lean. In some parts 
of Spain the cow grows to a good size : the wild bull, however, which? 
they pride themselves so much in combating, is a very mean despi- 
cable little animal, and somewhat shaped like one of our cows, with 
nothing of that peculiar sternness of aspect for which our bulls are 
remarkable. In Barbary, and the provinces of Africa, where the 
ground is dry, and the pasturage short, the cows are of a veiy smalt 
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breed, and give milk in proportion. On the contrary, in Etliiopia 
they are of a prodigious bigness. The same holds in Persia and 
Tartary, where in some places they are very small, and in others of 
an amazing stature. It is thus, in almost every part of the world, 
this animal is found to correspond in size to the quantity of its pro- 
vision. 

If we examine the form of these animals as they are found tame 
in diffm^nt regions, we shall find that the breed of the urus, or those 
without a hump, chiefly occupies the cold and the temperate zones, 
and is not so much dispersed towards the south. On the contrary, 
the breed of the bison, or the animal with a hump, is found in all 
the southern parts of the world ; * throughout the vast continent of 
India : thr<ftighout Africa, from Mount Atlas to the Cape of Good 
Hope. In all these countries the bison seems chiefly to prevail ; 
where they are found to have a smooth soft hair, are very nimble 6f 
foot, and in some measure supply the want of horses. The bison 
breed is also more expert and docile than ours; many of them, 
when they carry burdens, bend their knees to take them up or set 
them down : they are treated, therefore, by the natives of those 
countries, with a degree of tenderness and care equal to their utility, 
and the respect for them in India has degenerated even into blind 
adoration. But it is among the Hottentots where these animals are 
chiefly esteemed, as being more than commonly serviceable. They 
are their fellow^omestics, the companions of their pleasures and 
fatigues ; the cow is at once the Hottentot's protector and servant, 
assists him in attending his flocks, and guarding them against every 
invader : while the sheep are grazing, the faithful Backely , as this 
kind of cow is called, stands or grazes beside them; still, however, 
attentive to the looks of its master, the backely flies round the field, 
herds in the sheep that are straying, obliges them to keep within 

[* Captain Turner, in his accoudt of an embassy to Thibet, informs ns, 
that the Yale of Tartary is about the height of an English bull, which in the 
general figure of the body, head, and legs, he resembles, except in hafing 
a protuberance over the shoulders. The upper part of his body is clothed 
with a thick soft wool, but the inferior parts with hair, so long as sometimes 
to trail on the ground, which is manufactured into tents and ropes. The 
fail is also composed of a prodigious quantity of long glossy hair, so that 
not a joint of it is perceptible, but it has much the appearance of being arti- 
ficially set on. The tails are used throughout the East, under the denomi- 
nation of Chowiies, for driving away flies and mosquetoes, and they are also 
employed as ornamental furniture upon horses and elephants. 

These cattle have a downcast heavy look ; and indeed they are sullen 
and suspicious, discovering much impatience at the near approach of stran- 
gers. They do not low loud, bnt make a grunting noise scarcely audible, 
and that only when under some impression of uneasiness. The chain of 
mountains which divides Thibet- from Bootan is their favourite haunt. In 
this vicinity the southern glens afford them food and shelter during the se- 
verity of winter ; and in milder seasons the northern aspect is more con- 
genial to their nature, and admits a wider range. The female gives an 
«bandant supply of rich milk, and the butter produced from it is excellent. 
The yak varies in colour, as well as in the length and form of the horns ; 
those with white tails are most esteemed, and the horns are sometimes as 
white as ivory.] 
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Mipw4iaiiU, ud ifaowii n^'niercy to robbers, or even strangers, 
ma Mleni[|t t«'pluDdtt>. Biu it is not ibe plunderera oT the flock 
■lodB, bat erco tba aiMilta 'of the nation, that theae bacbelies are 
iMgltt to 'cchdIM^ Bveiy itniy of Huttentota is furnished with a 
pvo|Mr Inrd of tbew, whleh'«ire let loose against the enemj when the 
occaaioa ii moit coaTsnieDt. Bcin^ thus sent forward, they over- 
lam all before tfaem; tbej irtrike every oppoaer down with their 
honis, Mod truoplt upoD tbeni witli their feet i and thus often pro- 
«are'(b«ir tauten ea eeiy rinory even before titey have attempted 
tQfltrike'a Mow. An wnmil so serviceable, it may be supposed, is 
not iritHnnt iti raward. The backcly lives in the same cottage with 
ki muter, and by long habit gains an affection for him; and in pro- 
pix6oama the man approtwbeb to the brute, ao the brute seems to 
kitafbaven to mHa «mre<^buman sagacity. The Ejutlenlot and 
Ui faaokdy Ifaul mutually Msist each other ; and when the Iftttn 
btppeM to die, a neiratie is diosen to succeed him by a council of 
Ibe old inen of the TiH^e. ^be new backely is then joined with otM 
lif'the tcUMOS of Hi otni kind, from whom it learns its art, becomes 
~ i aod diligMt, and u bdnn for life into human friendship and 



' Tlw biMM, or cowl «hb ft bamp, are fomid'to diAr verj aicA 
fima eadi otiler. in the Mwal parti of tbo 'WMid 'Hhtm tbkf.ffif 
toaai. Tbe wild oiub of Ais kmd, ah witb m, ana bmeh hr^mm 
thetuw. Sbnie haw buns, end Mmear^wMMI^atty'; kqHWMt 
thaadeprawed, «td «Nne' railed in inicbaniiutttfrlhrtttey'irtrilw 
MliMapaiMofeiinoyaDoeor deface; loaie 'itfe <diftrttafl^ tti^ 
•nd otben among them, such as the Zebu,orBarbafy cb#, ate'rar 
■mall. They arie all, however, equally docile and gentle wlien tamed ; 
■od, in general, furnished with a fine lustrous soft hair, more beau- 
tiful' than that of our own breed: their hump is also of different sim, 
in some weighing from forty to fifty pounds,, in others less ; it is pot, 
however, to be considered as a part necessarily belonging to the 
aniinal, and probably it might be cut away without much injury : it 
resembles a gristly fat, and, as I am assured, cuts and tastes som^ 
wbot like a dressed udder. The bisons of Malabar, Abyssinia, and 
Madagascar, are of the great kind, as the pastures there are plen- 
tiful. Those of Arabia Pelnea, and most parts of Africa, are Bioall, 
and of tbe zebu or little kind. In America, especially towards tbe 
north, the bison is well known. The American bison, however, b 
found to be rather less than that of the ancient continent ; its hair is 
longer and thicker, its beard more remarkable, and its hide more 
lustrous and soft. There are many of them brought up tame in 
Carolina ; however, their wild dispositions still seem to continue, for 
tbey break through all fences to get into the corn-fields, and lead 
the whole tame herd after tbem, wherever they penetrate. 'Hie; 
breed also, with the tame kinds originally brought over from Eun^, 
and thus produce a race peculiar to tiiat coimtry. . 
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Fnom kII" this it appears,* titat natu««rist Mtte gWm Tatfioui 
kiMM to anhnahi iii reality the same, and only difierinf^ in sdine fe# 
attbkl^ntaldftutiistanete. Yhe wild cow and the ta^ie, the aniiiiai 
Mtogi6g lo' Etirope, and that of Asia, Afri^, and Afnerite, thcr 
bcntoiiis said the ufus, the bison and the zebu, are sill one' a:nd Che 
SHmif^ propagate among e«teh other, andy in the coui^ of a few ge* 
^nerations, the hump wears ^#ay, and sicarcely any vftstiges ofsavage 
BMmtbH MMr'Ibiind to remain. Of all animals, therefore, except msn 
•io&e^ the co^ seems iliost Extensively propagated. Its nature seems 
•qUall^ tepuble of the rigours of heat and cold. It i^ an ifthali^iAnt 
Ml t^eH- of the firofcen fields of Iceland, as the burning deserts of Li5ya» 
IlsiotnsMiraiieient inmate in every cUinate, don&estic ahd tame iii^ 
dMb. eocm^ies whidi have been eivitixed, savage and wild ufi the 
ciMitriM whidh are 1^ peopled, but eapable of being made useAit 
ki aU :^ M& to defend itself in a state of nature agahist the most 
poweHW enemy of the forest ; and only subordinate to mto, whosb 
fotctf it has experienced^ and whose aid it at last seem^ to requh^* 
However wild the calves are which are taken from the dam in a 
siiviige stale, either in Africa or Asia, they soon become humlbley. 
pH^Citot^ and (kmiliar; and man may be considered, hi those coun^ 
trie^ m atmfoAi helpless without their assistance. Oth^ animate 
ft^eierv^ their nature or their form with inflexible perseverance ; bai 
thesis, in every respect, suit themselves to the appetites and con-^ 
V4M i ten oes of mankind ; tntd as their shapes are found to alter, 
so also dOM Cl^ tiiitur^ : in no animSl is there seen a greater 
Variety of kinds, ahd in none a more humble and pliant dii^{M)- 
sHioti. 



THE BUFFALO. 

H W6 should compare the shape of our common cow with that of 
tb^ l^ison^ the diflbrence will appear very great. The shaggy mane 
-of the latter, the beard, the curled forehead, the inverted horns, the 
broad breast^ and the narrow hinder parts, give it the appearance 
rather of a lion than a cow, and fit it more for a state of war with 
mankind than a state of servitude. Yet, notwithstanding these ap-^ 
pearances, both animals are found to be the same, or at least so 
nearly allied that they breed among each other, and propagate a race 
that continues the kind. 

On the other hand, if we compare^ the buffalo with our common 
GOWy no two animals can be more nearly alike, either in their form 
or their nature : both equally submissive to the yoke, both often- 
living under the same roof, and employed in the same domestic serw 
vices; the make and the turn of their bodies so much alike that it 
requires a close attention to distinguish them; and yet, after aH 4hisy 

* Buffony vol. xxiii. p. ISO. 
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no two animals, can be more distinct, or seem to have stronjper ^- 
tipathies to each other.* Were there but one of each kind reinaiii* 
ing, it is probable the race of both would shortly be e!;ictifict How- 
ever, such is the fixed aversion formed between these. creatorei, thai 
the cow refuses to breed with the buflkjo, which it nearly resemUes ; 
while it is known to propagate with the bison, to which it has, in 
point of form, but a very distant similitude. 

.. The buffalo is, upon the whole, by no means so beautiful a crea^ 
ture as the cow ; his figure is more clumsy and awkward^ his air is 
wilder, and he carries his head lower, and nearer the ground ; his 
iimbs are less fleshy, and his tail more naked of hair ; his body is 
shorter and thicker than that of the cow kind, his legs are higher* 
his head smaller, his horns not so round, black, and compressed^ with 
a bunch of curled hair hanging down between them ; his skin is also 
harder and thicker, more black and less furnished with hair; his 
flesh, which is hard and blackish, is not only disagreeable to ihe 
taste, but likewise to the smell. The ?nilk of the female is bj no 
means so good as that of the cow ; it is however produced in great 
abundance. In the warm countries, almost all their cheese is made 
of the milk of the buffalo ; and they supply butter also in laige 
quantities. The veal of the young bufiklo is not better eating than 
the beef of the old. The hide of this animal seems to be the most 
valuable thing he furnishes. The leather made of it is well known 
for its thickness, softness, and impenetrability. As these animals 
are in general larger and stronger than the cow, they are usefully 
employed in agriculture. They are used in drawing burdens, and 
sometimes in carrying them, being guided by a ring, which is thrust 
through their nose. Two buffaloes yoked in a waggon are said to 
draw more than four strong horses : as their heads and necks are 
naturally bent downward, they are thus better fitted for the draught, 
and the whole weight of their bodies is applied to the carriage that 
is to be drawn forward. 

From the size and bulk of the buffalo, we may be easily led to 
conclude that he is a native of the warmer climates. The largest 
quadrupeds are generally found in the torrid zone ; and the buffalo 
is inferior, in point of size, only to the elephant, the rhinoceros, or 
the hippopotamus. The camelopard, or the camel, may indeed be 
taller, but they are neither so long, nor near so corpulent. Accord- 
ingly, we find this animal wild in many parts of India ; and tamed 
also wherever the natives have occasion for his services. The wild 
buffaloes are very dangerous animals, and are often found to gore 
travellers to death, and then trample them with their feet, until ihey 
have entirely mangled the whole body : however, in the woods they 
are not so much to be feared as in the plains, because in ihe violence 
of their pursuit their large horns are apt to be entangled in the 
branches of the trees, which gives those who have been surprised by 
them time to escape the danger. There is scarcely any other method 

■ - ♦ Buffon. 
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of aToiding their pursuit : they nin with great striilness; they oyer- 
tum a tree of moderate growth ; aiid are jnich swimmers, as to cross 
the largest risers without any difficulty. In this rhanner, like all 
other large animals of the torrid zone, they are very fond of the 
water, and, in the midst of their pursuit, oden plunge in, in order to 
cool themselves. /The Negroes of Guinea, and the Indians of Malai 
bar, where buffaloes are in great abundance, take great delight in 
hunting and destroying them : however, they never attempt to face 
the buffiilo openly, but generally climbing up the tree, shoot at him 
from thence, and do not come down till they find they have effectu- 
ally dispatched him. When fhey are tamed, no animal can be more 
patient or humble ; and though by no means so docile as the cow 
laxid, yet they grow through domestic drudgeries with more strength 
md perseverance. 

Although these animals be chiefly found in the torrid zone, yet 
they are bred in several parts of £urope, particularly in Italy, where 
they make the food and the riches of the poor. The female pro- 
duces but one at a time, in the same manner as the cow, but they 
are very different in the times of gestation ; for the cow, as we 
know, goes but nine months, whereas the buffalo continues pregnant ^ 
for twelve. They are- all afraid of fire, and, perhaps in consequence 
of this, have an aversion'to red colours, that resemble the colour of 
flame: it is said, that in those countries where they are found Tn 
plenty, no person dares to dress in scarlet. In general they are in- 
offensive animals, if undisturbed, as indeed all those which feed upon '. 
grass are found to be ; but when they are wounded, or when even 
but fired at, nothing then can stop their fury ; they then turn up 
the ground with their fore- feet, bellow much louder and more 
terribly than the bull, and make at the object of their resentment 
with ungovernable rage. It is happy, in such circumstances, if the 
person they pursue has a wall to escape over, or some such obsta* 
cle, otherwise they soon overtake, and instantly destroy him. It is 
remarkable, however, that although the horns are so very formidable^ 
they in general make more use of their feet in combat, and rather 
tread their enemies to death than gore, them . 

Having thus gone through the history of these animals, it may be ^ 
proper ta observe, that no names have been more indiscriminately 
used than those of the bull, the urus, the bison, and the buffalo. It 
therefore becomes such as would have distinct ideas of each, to be 
careful ip separating the kinds, Ihe one from the other, allowing the 
cow for the standard of all. The urus, whether of the large enor- 
mous kind of Lithuania, or the smaller race of Spain, whether with 
long or short horns, whether with or without long hair in the fore- 
head, is every way the same with what our common breed was before 
they were taken from the forest, and reduced to a state of servi* 
tude. The bison, and all its varieties, which are known by a hump 
between the shoulders, is also to be placed in the same class. This 
animal, whether with crooked or straight, horns, whetlier they b^ 
turned towards the cheek, or totally wanting, whether it be large ot 



80 ANt4fAI4 OV THE 

disWMitiv«, wiwtaw be iti cffllouf^ v^ whataver thu lenglh of lis li&ir, 
irfietber oiled the bonam* bj MK* or the bvbalua by twhen), is 
tint s wmatjr at ibt torn ItiQd, iHth iitiom it breeds, and with whom, 
ofconnqiwoca, it haa the OtMOrt fonnexion- Lastly, the buflalu, 
ihaui^ mpti n/oA tnnt* ^fkp the cow, u a distinct kind by ilieir, 
tiMt Derer nuiee with taj o( the ibrmeri that goes twelve months 
^rilh TfDOg, wbereu tbe tow goat bpt nine ; that testifies an aversion 
|0 thelKUBr; ptqdf fbQO^ Jbad t^er the twine roof, or feeding in 
|)|0 aofe patoni) b>f fttintyv It^ separate, and maicei a dislioct 
nee ioftlliwilvoir (fwKl^d- tome two kinds are Hjppoiedtabe 
fbe oolf nel nritfiM \o the cow. kind, oT which natunlists have 
giren w muf ta^i^tiM. With^apectfofonwqfnm^aMBOMfc 
lifippi by .tnveOen, mtik a« tM 9^ mw fcnAi Mmiiw i]M»> 
•enreibjrTotdiiig their dongBguiiit theb panuen, Ifew jp«.fi^4i|i 
irinch ttwrbave in common with other tim'u) on«mi IMO M^ . 
med, liw viees rather from Tear than a dem tiittmMf -.^fUm 
nwkf 'iUwO, also, b^ which some have been 4 i l ' hl gp i|>*d » . JifclilH 
*?lirTr' t04nfkny of these kinds in a «tatij of MfV^ wl JoM MR 
' pvpar^ malce the characioristic marks of svyr* ' Hlfl a * Wi«< W 
IdDd gf OOMp also which some of Lhero are l(W>n) 1* Mny iriM 
lefWraMi^es grunting than bellowing or l|inmgbl*^biltft)|Nmg> 
fWB^f «^ many wild animals have, aqd }»( |ae»iHlM bl rt BH* 
WlOlil^oftaineQess. For l\\eee Teatoat, Mr A)0)lb ;TC«I^ I 



d in this description, is of opiniof , ibelilhuipbiA cHMe 
4jlMff>> rpir> «nd the grunting, or Siberiaa RPV, Xw^Mt dMMM 
nJEWloflbeRUoD, as the shape of the horns/ fv t)»'lMHlh<(llf^ 
Ijljr, iin^nerer properly characteristic marks ft-tflf MMMMt Ul M» 
"* 'p vary with climate, food, and cultivslipf). ■ » 

11 Qiaiiiier the number of aoimals of ibe now kind, wlwi 
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[* The Mask Ox Is bat of small »\sr, h^ing rather loyter thai) ths 4Mr, 
batlsrgeror thlckerlabodj', with shoitleffs sad a Trry short tall. Tbs 
fe«lr<n ttwMail Is of a dusky red colaur, Extremely inr, ihi so Ibtif as to 
trail 01 tbe groujii, and reader the ynimal a seeia)ng:ly sbapslaU* isaM, 
wltbont disti action of head or tail. Beneath thf hair, on allp^ls' of Ihs 
anlnsl. Is a very fine voot, which when manufacture^ into (topkiiigs.ii saU 
to be more beautiful thsn silk. The hornii arp Urjp, and very reaiarksble ; 
they an anited at their orl^n In the skiiU ; but tmmedlstely after, tbey fall 
dewQ DO each Sld« t>f the crown of the head, then taper away attall, tkt 
polats tpniias ap. The cow, or female, differs frinn tiie ntle. In having |JM 
norns inDch smaller, and placed at the dlBtanceof nine inches from tad) 
other at the base. These animals freqnent the country abont 100 miles In- 
wards to the north-west of Churchill river, in Hudson's Bay, where theysre 
very numerous. They delight most in rocky and barren noimtaias, and 
are seldom found at sny ^eat distance through the woods. Though a beast 
of considerable magnitude and apparently unwieldy form, yet II climbs tbs 
rock* with irreat ease and agility, and Is Dearly as sure-footed as a aoat. 
The calves and young heifers are very good esllug ; but the fleah ofthe Inlli 
botb smells and tastes so strongly of musk, as lo render it verydisspec- 
able. "Of the tail of this «nlmal." sayaMr. Pennant, "the bquimaoa 
of Hudson's Bay make s cap of Ihe most horrible appearance ; for 
the hairs fall all round their heads, and cover their faceS; yet It la of 
alngular service in krspins off ths musouetoeE, vhich would atberwise be 
lairferabls."] 
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naturalists have extended to eight or teo sorts^ are reduced Ko two ; 
and as the utmost defereqee is paid to the opinion ofM. Buflbn in 
this particular, 1 have taken him for my guide. Nevertheless, there 
is an animal of the cow kind, which n^ither be^ pof any pther na- 
loralist that 1 know of, has hitherto described, yet which makes a 
tery distinct class, and may be added as a third species. 
' Thb animal was shown some years ago in London, and seemed to 
unite many of the characteristics of the cow and the hog^; having 
the head, the horns, iind the tail of the former, vnth the bristles, the 
eoloar, and the grunting of the latter. It was about the size of an 
IMS, biit broader and thicker ; the colour resembling .that of a hog, 
and the hair bristly, as in that animal. The hair Upon the body 
was thini as in the hog ; and a rpw of bristly ran along the spine, 
nether shorter and seller than iq the hog k^nd. The head was 
rather larger than that of a cow ; the teeth were entirely resembling 
iboee of that animal, and the tongue was rough in like mander. It 
fed upon bay ; and, consequently, its internal conformation must 
have resembled that of the cow kind more than (he lypg, whose food 
is 9iw9jp chosen of a kind more succulent 'JChe eyes were pii^ced 
m tlie,^^ as with the cow, and wer^e pret^ nearly of the same 
cdour; the horns were blade and fla^tish, but bent rather backwards 
to the neck, as in die goat kind ; the neck was ^hort and thick, and 
the JJMck rather rising in the middle ; it was cloyen-footed like the 
cow, Without those hinder claws that are found in the hog kinds. 
But the greatest variety of all in this extraordinary creature, which 
Was a female, was, that it had but two teats, and consequently, in 
^at respect, resembled neither pf the kinds to which, in other cir- 
cumstances, it bore so strong a similitude. Whether this animal was a 
distinct kind, or a monsteri I will not pretend to say. It was shown 
tmder the name of the Bonassus, and it was said, by the person who 
ahowed it, to have come from India : but no cr^jt is to be ^ven to 
ihtereited ignorance; the person only wai^ted to make the airiinal 
aj^ar as 0ktraordinary as pjDssible; and } believe would scarcely 
advple a lie or two, tp increase that wonder in us by which he found 
the meMis of living. 
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or AKMAL8 or T9B SHBBP AND GOAT KlHDk 

Ab no two Mttiiiib wee fbinidflOtirelj|lieiiiinie»«oitki^ 
•ipeoCed thataojiwonMMiof aiiiiiMbflliod^ oommodiB 

¥fety particular. The goat and the aheaparo appareoftlj iliflipiwH 
in the form of their boaieB». in their covering* and in their homy 
Tiiej maj from hence be considered as.two dil^reni idpda iiitb4»^ 
gara to an iKMnmon and domeaticpurpoies.. But if we canaUi 
eiaininethem doaor, and obaerre their, internal <mfo^natioa»a^ 
two animali tfok be more jJike; their fe^ tbw four atpmacharthiie 
aaet» their anpetiteil, aU are entirely the iaine»and jhowtfaedfariii^ 
lode between them ; but what makes a much stronger. ooDnexiJNKii^ 
tiwtthey propagate with each other. The buck gpatk. found la 
produce with the ewe an animal that in two or dvee ^eiijeratiQna> 
tttums to the (dieepy and semns to retain no, mark oi ^s anriapit 
progenitor.* The sheqp and thie gjwit, therefore» may be o om i i d e BB d 
as belonging to one fiimily ; and were'the frhole i)ues redqced tuf 
oneofeadiy they would qm^dy replenish theeanth.with.tb9hr kind.. 

If we examine the sheep and goat internally; ffa shall find, as wa| 
aai|l»tlMt their c^onfoiipy^tion is entirely the same; nor is their strue^ 
tore yeiy remo^ irom thatof the cow Ifiod^ wbidi th^ resemble n| 
their boo&» and in their ffiewmg. the cud. Indeed all mmiqani anif 
malsare mtierDany* yeey much alike. The goaty the sheep, or the 
deer, exhibit to the eye of the anatomist the sam^^^.parts in mjniatnwi.. 
which the cow or the bison exhibited in the great: but the diflbrenoef 
between these animals are nevertheless suflSciently apparent. Nature 
has obviously marked the distinctions between the cow and th^ 
sheep kind by their form and size ; and they are also distinguished 
from those of the deer kind by never shedding their horns. Indeeq 
the form and figure of these animals, if there were nothing els^ . 
would seldom fail of guiding us to the kind ; and V^ might afanost 
upon sight tell which belong to the dee^ kind, and which are to be 
degrad^ into that of the goat However, the annually shedding 
the horns in the deer, and the permanence in the she^, draws a 
pretty exact line between the kinds ; so that we may hold to this 
distinction only, and define the sheep and goat kind as ruminant 
animals of a smaller size, that never shed their horns.''^ 

If we consider these harmless and useful animals in one point of 
view, we shall find that both have been long reclaimed, and brought 
into a state of domestic servitude. ^ Both seem to require protection 

* BufSon, pastim, 

[t. The horns of the sheep are concave, turned backwards, and fair 
of wrinkles ; those of the geat are hollow, but turned upwards, erect, ajijd 
scabrous. Both animals have eight fore-teeth in the under Jaw, but 
none in the upper ; and they have no dog-teeth. The m^le goat has along 
.beard.] 
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front inao, and are io jome measure pleated with his society. The 
sheep, indeed, is the more serviceable creature of the two; iait the 
jg^t baa more sensibility and attachment. The attending upon 
both was once the employment of the wisest and the best of men ; 
and those have been ever supposed the happiest times in which these 
hl^rmless creatures were considered as the chief objects of humait 
attention. In the earliest ages the goat seemed rather the greater 
ft vourite^ and indeed it continues such in some countries to this day 
Among the poor. However, the sheep has long since become this 
principal object of human care; while the goat is disregarded by the 
.generality of mankind, or become the possession only of the lowest 
4>f the people. The sheep, therefore, and its varieties, may be con- 
sidered first ; and the goat, with all those of its kind, will then pro- 
perly folk>w. 



THE SHEBP. 

Those animals that take refuge under the protection of man, in 
a few generations become indolent and helpless. Having lost the 
habit of self-defence, they seem to lose also the instincts of nature. 
The sheep, in its present domestic state, is of all animals the most 
defenceless and inoffensiva With its liberty it seems to have been 
deprived of its swiftness and cunning ; and what in the ass might 
lather be called patience, in the sheep appears to be stupidity* 
With no one quality to fit it for self-preservation, it makes vain 
eftms at all. Without swiftness, it endeavours to fly ; and without 
strength, sometimes ofiers to oppose. But these feeble attempts 
rather incite than repress the insults of every enemy ; and the dog 
follows the flock with greater delight upon seeing them fly, and 
attacks them with more fierceness upon their unsupported attempts 
at resistance. Indeed they run together in flocks rather with the 
hopes of losing their single danger in the crowd, than of uniting to 
repress the attack by numbers. The sheep, thei^fore, were it ex- 
posed in its present state to struggle with its natural enemies of the 
forest, would soon be extirpated. Loaded with a heavy fle^e, de- 
prived of the defence of its horns, and rendered heavy, slow, and 
feeble, it can have no other safety than what it finds from man. 
This animal is now, therefore, obliged / to rely solely upon 
that art for protection, to which it originally owes its degra- 
dation. 

But we are not to impute to nature the formation of an animal so 
utterly unprovided agamst its enemies, and so unfit for defence. 
The Moufflon, which is the sheep in a savage state, is a bold fleet 
creatnre, able to escape from the greater animals by its swiftness, 
or to oppose the smaller kinds with . the arms it has received from 
nature. It is by human art alone that the sheep has become the. 
lardy defenceless creature wt» find it. Every race of quadrupeds 



CMW titi fhet <^tm tiB^SMMit^tiiSMkdioMVj^ ti&maiatfMSIt 
BMtCis tef y dAMli^ whH fhdtt iii lrtt«tcr«f fUttiMt flk^lD^til 
AM ftl^Mt ^hxydtid^d by daiilfisM^ liiid nlHi'dM^ witt mceftlill|^1a|^ 
tiHAei^ iMy^rb tMsrsoeil ^VefVr hodr AMI bmr ifiiM-df ccMtMy' fe 
iliotlMk'^ afid «pttd li- gMiBt fiftM of fbeil* tiiMs in itiMii^ td iMW 
fMr MMiei. YiMtf «oliMhtlj dkeitbed^ iiINt cdttthiifliy jpHMU 
k]^ oli tM irti otdediam aod elca^, tlitf ^uniiliiil fcti6itemiM|l 
itf Kf« intf lilithF^^ iml^ttddftee, togiMlite tritM'lilfe ffwiftMiiC' Wfftife 
ftettdl^i^lSrofitsfiiriA. . " 

The sheep in iu semie state aeenui to be divested of filf-^llbdiHI* 
tions of its own, and of all animals it appears the most stupid. Ewetr 
quadruped has a peculiar turn of ^euntenance, a ^yniogoomj, if 
we may so call it, that geniorally marks its nature. The sheqi aeeais 
to have none of those traits. that biKakaii either courage or cunning; 
its laige eyes, separated .from each other, its ears sticking out on 
flicb«ide^«nd iia tijiimw Miirili, dl Mt^ ^Jtitf ^^^J t mb ^ iimj^ j 
«f lUaefWitte ; and tfc^ pbsidotf c^ife torflft «i!i6 ilMPM«te«ttnM 
iliaiftwi Jihe rtftap raiiferfM' iHgkt thifr eonMiUc • ltA|j|Mhi% ImM 
mtm of Mdi» mtpfkufuA tip^ibv^imMJttHl^ tttkin 

mnfiAjt swih a liunleli; JU nnklahs Mi Aiilc#£ltf» ' k ii>'«l^ 
iW^aed, and ofteri sittkii «Bd6r the weigfht of i6 <mA i kw i rf i ite/ , 
I« j^iopmion as UMie marks of human UutitkftiiMon We MM 
numerDUS, the animsfl becomes more helpless ami stnfM. TRdte 
which live upon a more fertile pasture, and grow fat, become ^« 
tirely feebld ; those that want horns are found more dull and btety 
than the rest ; * those whose fleeces are longest and finest are more 
Subject to a variety df disorders; and, in shoifty \Vhatever' changes 
haw been wrought in this animal by the industry of man, ore en- 
tirely calculated for human advantage, and not for that of the creature 
itielf*. It might require a succession of ages before the sheep 
could be restored to its primitive state of activity, so as to becdme a 
match for its pursuers of the forest. 

The goat, which it resembles in so many other respects, is tnuch 
its superior. The one has its particular attachments, sees danger, 
and generally contrives to escape it ; but the other is timid without 
a cause, and secure when real danger approaches. Nor is the sheep, 
when bred up tame in the house, and familiarized with its keepers, 
less obstinately absurd : from being dull and timid, it then acquireil 
a degree of pert familiarity ; butts with its head, becomes mischievous, 
and shows itself every way unworthy of being singled out from the 
rest of the tfock. Thus it seems rather formed for slavery than 
friendiiiip, and fVamed more for the necessities than the aUlusetnents 
of mankind. There is but one instance in which the sheep shows 

* Daabenton apoii the Sheep. 
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ftifij^ kiiOc^ini^ Co lis keeper^ atidl tbtttjs ie«fi rafhei^on the coDli- 
Miiittlan aiM^titi iQ Great Britam. WhU I alloife to is^ th^i^ 
following the sound of the shepherd's pipe. Before I had 4ieeft theiti 
trteitied m this mttimeis I had no conception of thoire dcBertfMtoni in 
th^ old ')Mistt>ral poets, of the shejpAierd leading his il6ck fW>itfi on^ 
'^dtthtty to aiiotheh As f had been aned only to see tbeii^ hanfiteulk 
^M^tui^ &Av^ l>efore th^ir keepers, f supposed that all the rei^ 
%fta'bilt i^encipn; bat in many parts of the Alps, arid even some 
plrbViBctto of France, the shepherd and his pipe aire still continulS^ 
^kh true antiqtife sfmpltoity. The flock is i^golarLy penned evmy 
4a^^ing^ to preserve them frodn the Wolif; and the shepherd feturot 
%OBfiiewaitl at sun-set, with his sheep following him, and seemingly 
pleased lidth the sound of the pipe, which is blown with a reed, and 
^retattnMds liie dianter of the bagpipe. In this manner, in those 
^ccMntHes that still continue poor, the Arcadian life is preserve in 
^11 its 'fbrin^ parity ; but in countries where a greater mequality <>f 
^^MMditiMis prevail, the shepherd is generally some poor wretdi who 
^ttelodk a tdck froih Which he is to derive no (benefits, atnd onljr 
guards those luxuries Which he is not fated to share. 

ll'do^ n6t'i(f!ipear, fr<^m eaiiy writers, that the sheep was bred in 
^Bi^ltrita ; and k waa i^ot tiM several ages after this animal was culti- 
•ViKf0^ Chat the woollen mannfkcture was carried on among ua.^ 
*Tbkt Vahiable bndieh of business lay for a considerable time in 
*f<M^eigfti bikkid^B, tod we wert^ dbliged to import the cloth manlufko* 
tittred 4h>ijii tuir 6¥n Materials. There were, 'notwithstanding, many 
^ma^kihhg efibrcs among our kings to introduce and preserve the 
'llianufkctory at home. Henry the Second, by a patent granted to 
thfe weavers in Lcmdon, directed, that if any cloth was foond -made 
^ a mixtdre ^f Spanish wool, it shoiikl be burned hy the maya^. 
'Siich edicts, at length, although but slowly, operated tbwards «be 
'^establishing this tradie among u^. The Flemings, who, at the reviL 
val of arts, possessed the art of cloth-working in a superior degr^, 
'^1*6 invited to settle here ; and, soon afler, foreign cloth was pro. 
^MntM'fHkn being worn in England. In the times of Queen Elica- 
'beth Ihismlrbufacture received every encouragement; and many of 
"^he inhabitants of the Netherlands being then fon5ed, by the tyranny 
W Spam, to take I'efbge in this country, they improved im in tho^ 
'^inrts in whi<ih We at present excel the rest of the werid. Every -art, 
ii6weVeF, halB its Hse, its meiridian, and its decline ; apd it is supposed 
'Dy mtitiy, i^at the woollen manufacture hsto for soihe time been 
"^dbcaying'afnongst us. The doth now made is thotj^ht to be mu^h 
worse than that of some years past ; being neither so firm nor so 
'line, neithi^r ^o miieh courted abroad nor so servicseabie at hoM6. 

No ooiiintry, however^ produces such sheep as England, eitlieV vilh 

lar^r tfe^tie, oi* better adapted ibr the busiiittis of clothing. THcUte 

"^f Spain, indeed, are finei^, and vre gert^ml^ re({afre aodne ofilMr 

*Wodl to work Y)p with our own ; but the weight of a ISpanish tkMa 

* British Zoologry, toI. i. p. 53. 
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kaeway cDtnpMable to oiie of Uooolnor WarwNUBm;;wdtii 
-Aeie oooBtmi it is no msconiiiioii thing to give a4iindnd g^uaati 
Ibranmi. 

Theibeep withouthorm mb ooimted the bast loii, faeMtoM-A 
jprieat part <h the mnimal-s noorishnieDt is supposed to go up alo tbs 
horns.* Sheep, Iflce other ramioant animel^ waitf the iq^per fiire- 
leetby but hare eight in the lower jaw; two of these drcob-aiid M 
Mplaced at two jears old, fowr of ;theBi are replaoea at tfam 
yean old, and all at four. The new teeth are easily knowli 
Aom the rest, by their freitoess and whiteniess. llien ■«» 
iSJMne breedi, howorer, in England, that Qe?er changethefar'leelhai 
all: these the shqiherds call the leatkfr'^autked caith^ 9i4»:^ 
thenr teeth are thni Imig^ weuring, they are generally sopppesd.^ 
.|frbw oM a year or two before the restt The sheq> bni^ focii 
«ne or two at a time, and. sometimes three qr four; The fiMt.laMi 
of an ewe is generally pot-bellied, short and thioic,iandof Uiis fphp 
than those of a second w third prodoction, the thjid- beiag suMisd 
4he best of all. Th^ bes^ their young ^re months ; aody by beii|g 
boosed, they bring forth at any time of the year. .. ' 

But this animal, in its domestio state, is too well kaown m.io^pm 
a detail of iu petnliar habits, or of the arts wiuob hafelieeii«iail» 
mprore the breed. Indeed, in the eye of an observer of ijilpis, 
eivery art whieh tends to render the creatare more hdpless a|id IM^ 
JesB to itself> may be considered rathsrasan ii\)oiythan aa^iBqiTOvia* 
meat; ^ and if we are to look for this anynal in its noUesC a|Me» «pa 
most seek for it in the African desert or the extensiTo pl^iha ef 
Siberia. Among the degenerate descendants of the wud sheep 
th«re have been so many changes wrought, as entirely to disguise 
the kind, and often to mislead the observer. The variety is so 
great, that scarcely any two countries have their sheep of the same 
kind ; but there is found a manifest difference in all, either in the 
iice, the covering,' the shape or the horns. 

The woolly sheep,^ as it is seen among us, is found only in Europe, 
and some of the temperate provinces of Asia. When transported 
into warmer countries, either into Florida or Guinea, it loses iti 
wool, and assumes a covering fitted to the climate, becoming hairy 
and rough ; it there also loses its fertility, and its flesh no longer 
has the same flavour. In the same manner^ in the very cold coun- 
tries it seems equally helpless and a stranger ; it still requbres the 
unceasing attention of mankind for its preservation ; and although 
it is found to subsist as well in Greenland as in Guinea,§ yet it seems 
a natural inhabitant of neither. 

Of the domestic kinds to be found in the different parts of the 
world, besides our own, which is common in Europe, the first variety 
is to be seen in Iceland, Muscovy, and the coldest climates id tbe 
north. This, which may be called the Iceland sheep, resembles our 
braed in 'the form of tbe body and the tail, but differs in a very ex- 

'' Dale's Husbandry, toI. H. p. 166. t Ibid. 

t BuffoQ, Td). xxiii. p. 108. § Crantz. 
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tmordiiiary manner in the number of the boms, being generallj 
found to bave four, and sometimes even eigbt, growing from differ* 
ent parts of tbe forehead. These are large and formidable, and 
the animal seems thus fitted by nature for a state of war ; however, 
k is of the nature of the rest of its kind, being mild, gentle, and 
timid. Its wool is very different also from that of the common sheep, 
bring long, smooth, and hairy. Its colour is of a dark brown, and 
tmder its outward coat of hair it has an * internal covering, 
that rather resembles fur than wool, being fine, short, and 
soft. 

The second variety to be found in this animal is that of tbe 
broad* tailed sheep, so common in Tartary, Arabia, Persia, Barbaiy, 
Sfyria, and Egypt. This sheep is only remarkable for its large and 
h^vy tail, which is often found to weigh from twenty to thirty 
poimds. It sometimes grows a ibot broad, and is obliged to be sop* 
ported by a small kind of board that goes upon wheels. This tail 
IS not covered underneath with wool, like the upper part, but is 
bare ; and the natives, who consider it as a very great delicacy, are 
-very careful in attending and preserving it from injury. M. Buffon 
supposes that the fat which falls into the caul in our sheep, goes in 
these to furnish the tail, and that the rest of the body is from thence 
deprived of fat in proportion. With regard to their fleeces in the 
temperate climates, they are, as in our own breed, soil and wooUy, 
but m the warmer latitudes they are hairy ; yet in both they pre* 
serve the enormous size of their tails. 

The third observable variety is that of the sheep called Strepsi^ 
ckerag. This animal is a native of the islands of the Archipelago, 
and only differs from our sheep in having straight horns, surround^ 
with a spiral furrow. 

The last vitriety is that of the Ghiinea sheep, which is generally 
found in all the tropical climates, both of Africa and the East Indies* 
They are of a large size, with a roug^ hairy skin, short horns, and 
ears hanging down, with a kind of dewlap under- the chin. They 
diftr greatly in form from the rest, and might bet considered as ani- 
mals of another kind, were they not known to breed with other 
sheep. These, of all the domestic kinds, seem to approach the near* 
est to the state of nature. They are larger, strpnger, and swifter 
than the common race, and consequently better fitted for the pre- 
ewious fprest life. However, they seem to rely, like the rest, on 
man for support, being entirely of a domestic nature, and subsisting 
enly in the warmer climates. 

Such are the varieties of this animal which have been reduced 
into a state of domestic servitude. These are all capable of pro- 
ducing among each bther ; all the peculiarities of their form have 
been made by climate and human cultivation ; and none of them 
seem sufiiciently independent to live in a state of savage nature. 
Th^ are, therefore, to be considered as a degenerate race, formed 
by the hand of man, and propagated merely for his benefit. At the 
same time, while man thus cultivatesHhe domestic kinds, he drives 
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»wej nnd ik'slroys lite s^v.age race, which a^'e leu beueflcial and 
note iieHdftrong, Tliege, llieref«re, ueU) be found ip. bul^a v^i? 
•mall Diiiiibec in tlie most gncilLiTaled; countries whetia. tlt^y \i»,vb 
been Me to subsist bjr iJdQJr oaLive swij'uiess, and alrength. Il is, in 
tbe more iiacitllivated part^ of Gieecci Sn^inia, Corsica, and parUr 
(lularly in tbe deaerts of T^lary, iliat the Moufflon is to be fousiji 
that bears oltllie tanrks of being the priini(iv.(i race, qnd that ha* 
been adunlly koownlia breed wiih.thedoDie«<ic animal. 

The Mouflton, or Muamun, though covered wilb hair, bears ^ 
stronger sjniihlude lo the r.im than to any other animal: like the 
ram, it has tbe eyes placed near tbe horns, and, its ear^.ara ^(vter 
than those i>r <!ie goat; it slso reeembles the ram in its, horns, and 
in all the pafticnlar contours of its form. Thehorns are.aJUie ; tb^ 
are of a yellow colour ; they have three sides, as in the ram, and 
bent backwHrds in tbe aanie manner behind the eitre. 'I'lie miizilei 
and (he inside of the ears, are of a whitish colour, tinclured with 
yellow; (he oiher parts of the face are of a brownish grey. The 
gt.'neral colour of the. hair over tlie body is of a brown, uppruacbing 
to that of the red deer. The inside of tbe thighs and belly are oi 9 
white tinctured with yellow. The forifl, upon ilte whole, aeems mors 
made for agility and stvength than ihat of the common sheep; sod 
the moufflon is actually found to live i[i a savage state, ami maii>- 
tain itself, either by force or swiftness, sgain^ nil the animals i]i8l 
live by rapine. Such is its extreme speed, that raanjf have bsBH 
inclined rather to rank it among the deer kind than (jte slieep. Bn| 
in this they are deceived, as the muaraon has a mark th»t entinely 
diq^inguishes it from that species, being' known never (o sljed ils 
horns. In some these are seen to grow to a surprising size, many 
of them measuring, in their convolutions, above two ells long. Thi>y 
are of a yellow colour, aa was said, but the older (he uniinal grows, 
tiw darker th«homs become: vith^MQ they uftm ni«nt««i.,mU 
favknia battles, between. «ach other, anii.BpaiBtiiHeiitli«^an»'<>UM 
broken off ID such a mawi«r, that tke. smjaJln^iiHsJiittr.t^fcniit 
CTMp into the cavity for shelter.* ™i~~~ ■'-; — ti — ^n'riTTiT 'Irtrt 
ing tai the plain, bis fore legs are always qtoaigt^t. vhUb l^lhiadM 
hgt leem bent voder bim; but in canes ^> mor» Bjelw4 nnripim 
IhilHaming deformity i*iem0ved, and iia loove* viiitgnvk Vfifil* 
BMf and agilitf. The female very much reMmbl«fttbe.B>al«i'9{tiH 
■pecias, but that she is less, and her boriw also see iMvvrwm.lA 
pow to (hat prodigious aao (bey are oC ia tb« vii; ra^: Swok ja 
tbe ibeep in iu savage state, a bold, noUe, lutA even beiUilirDl aaU 
iul i but it is not the most beautiful creaturen.tbai are alvRy«'fi>w>d 
RUMt useful to man. Human industry has ibwefbre iettbmyvA ilk 
pace, to impsove its utility. 

* ti nel in, S9 quoted hyBatCon. 
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THE GOAT, AND ITS NUMEROUS VARIKTIE8. 

Tiiefe are some domestic animals that seem as aii^iliaries to ik^ 
RKHje. useful sorts, and that, by ceasing to be the first, ar^ corvit4erec) 
as BoUiii^. We have sef^n the services of the ass sjighted because 
i^feri^ to those of the horse, and in the saipe manner. » those of the 
goat are held cheap, because the sheep so far exceeds iL Were th# 
borae oc the sheep removed from nature, the inferior kinds would 
then be invaluable; and the same ar.ts would probably i;ije,besto\ye<| 
in perfecting their kinds, that the higgler order of animals hi^ve ex* 
peri^ooed. But ^ tb^ present neglected sjLate, they vary but 
littie from the wild animals of the same kind : man has left theii\ 
thw prknitive habits apd forms, and the l^s they owe. to his oyssi- 
4v>P^> the more they receive from natiire. 

The goat seems, in every respect, more 6tted for a life of savage 
Ul^my than, the sbeep.^ It is naturally merer lively, and ropre poisT 
tQBfMMi witt animal inslioct. It easily attaches itfself, to. man, am) 
fi^niSt^eiMiible of his car^fMes. It is also stronger and swiA^r, niore 
o^Mrag^PVI^ i|od more pls^ful, lively, capricious, and vagrant; it if 
not easily confined to its flock, but chopses its own pastures, and 
toves to stray remote from the rest. It chiefly delights m climbing 
piieeipices, in going to the very edge of danger; it is ofl^ep. seen 
fQMponded upon an eminence hanging over the sea, upon a very 
littiQ bMO, 9m even sleeps there in security. Nature has, in.som^ 
m^fis^re, fitted it ibr traversing these declivities with ease ; the hoof 
lit boUow underneath, with sharp edgea^ so that it walks as securely 
OR ttia^ridge of a house as on the level ground. It is a hardy ^uu 
m^U and. very eastfy sustained; for which reason it is chiefly the 
pi!pperty of tbe poor, who have no pastures with which to supply it, 
Ib^ily, however, it seems beUer plede^ with, the neglected wild 
t^MKi the cultivated fields of art ; it chooses the healthy mountain, pf 
tiK»llbiK(bby rock ; its favourite food is the tojps of th^ boughs, oi; 
t|K^ lender baiip of yoqng trees; it seem^ less afraid of immoderate 
hfia># and bears th^ warm climatea better than the sheep; ijt^ sleeps 
^pssed to the sun, and seems to enjoy ita wiarmest fervours ; neitheir 
libit terrified at the storm, or incommoded by th^ raiii ; immoderate 
qoM. alone seems to affect it, and is, said* to. produce] a vertigo, wit|| 
vAicii! this animal is sometimes incpmippd^. The inconstancy of 
>its nature is perceivable in the irregularity of its gait ; it goeci. foi^ 
imrd^ stops, runs, approaches, flies, merely from caprice, i^nd 
with no other seeming reason than the extreme viv^ity of its djspor 

There are proofs of this animal's being naturally the friend of 
OMrn, and that the goat sddpm resumes its primeval wildness whei^ 
OQce reduced into a state of servitude. In the year 1698, an £ng- 
Usb* vessel happening to touch at the islands of Bona vista, tvf^ 

* BuffDu. 
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Negroes caine, and offered the sailors a* many fjoats aa tliey choae to 
tuke away. Upon the captBin'n expreuing his sstoniihrnent at this 
offer, Ihe Negroes osiured liim thai there were but twelve persoiu 
in the islnnd. and that the gouts were multiptied in such a manner 
08 even to become a nuisance : they added, that inslead of giving 
any trouble to catch them, they followed the Tew inhabilanu that 
were lefl with a sort of obstinacy, and rather became importunate 
with their tameneu. 

The goat produces but two at a time, and threi; at the moat. Bui 
in tlie warmer climates, although the animal degenerates, and grows 
less, yet it becomes more fruitrul, being generally found to bring 
forth three, four, and live at a single delivery. The buck is capable 
of (K-opagating at the age uf one year, )ind the fsmale at seven 
months: however, the fruits of this premature generation are weak 
and defective; and their best breeding time is generally delayed till 
the age of two years, or eighteen months al least. One buck is 
sufficient for a hundred and fifly goals : his appetites are escessive; 
but this ardour brings on a speedy decay, so that he u enervated in 
four years at most, and even becomes old before he reaches hu 
seventh year. The goat, like the sheep, continues live monttis irith 
yuung, and in some places bears twice a-year, • 

The milk of the goat is sweet, nourishing, and medicinal ; ihAsu 
apt to curdle upon the stomach as that of the cow^ and therefore 
preferable to those whose digestion is but weak. The peculiarity of 
this animal's food gives (Jie milk a llavour different from that either 
of the cow or the sheep ; for as it generally feeds upon shrubby pas- 
lures and heathy mountains, there is an agreeable wildness in thu 
taste, very pleasing to such as are food of that aliment. In sev^al 
parts of Ireland, and the Highlands of Scotland, the goat makes the 
chief possession of the inhnbilanis. On those mountains where oo 
other useful animal could line subsistence, the goat continues to glean 
a sufficient living, and supplies the hardy natives with what they 
consider as varied luxury. They lie upon beds made of their skins, 
which are soft, clean, and wliolesome; they live upon their milk, 
with oat bread ; they convert a part of it into butter, and some into 
cheese ; the desli, indeed, they seldom taste of, as it is a delicacy 
which they find loo expensive ; however, the kid is coiisidered, even 
by the city epicure, as a great rarity ; and ttie flesh uf the goat, 
when properly prepared, is ranked by some as no way inferior to 
venison. In this maJiner, even in the wildest solitudes, the poor Gnd 
comforts of which the rich do not think it worth their while to dis- 
possess them : in these mountainous retreats, where the landscape 
presents only a scene of rocks, heaths, and shrubs, that speak the 
wretchedness of the soil, these simple puople have tlieir feasls, and 
their pleasures; their faitJiful flock of goats attends them to these 
awful solitudes, and furnishes them with all the necessaries of life; 
while their remote situation happily keeps ihem ignorant of greater 
luxury. 

As these animaU are apt Lo stray from tlie Hock, no man can 
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mttem] above fifty of them at a time. They are fattened in the same 
manner aa sheep : but, taking every precaution, their fieah is never 
ao good, or so sweet, in our climate, as that of mutton. It is other- 
wise between the tropics. The mutton there becomes flabby and 
iean, while the flesh of the goat rather seems to improve ; and in 
some f^aces the latter is cultivated in preference to the former. We 
therefore, find this animal in almost every part of the world, as it 
seems fitted for the necessities of man in both extremes. Towards 
the north, where the pasture is coarse and barren, the goat is fitted to 
find a scanty subsistence ; between the tropics, where the heat is 
excessive, the goat is fitted to bear the climate, and its flesh is found 
to improve. 

One of the most remarkable varieties w^ find in the goat is in that 
of Natolia. The Natolian goat, or, as M. fiufibn calls it, t/ie g^t 
ofjingara^ has the ears longer than ours, and broader in proportion. 
^ The, male has horns of about the same length with the goat of £u* 
rope, but blftck, and turned very difierently, going out horizontally 
on each side of the head, and twisted round in the manner of a cork- 
jerew. The horns of the female are shorter, and encircle the ear 
aomewfaat like those of the ram. They are of a dazzling white colour, 
and in all the hair is veiy long, thick, fine, and glossy, which,.indeed, 
is the case with almost all the animals of Syria. There are a great 
number of these animals about Angora, where the inhabitants drive 
a irade with their hair, which is sold, either raw or manufactured, 
into all parlrof Europe. Nothing can exceed the beauty of the stuffs 
which are made from the hair of almost all the animals of that coun- 
try. These are well known among us by the name of camlet, 

A second variety is the Assyrian goat of Gesner, which is some- 
what larger than ours, with ears almost hanging down to the ground, 
and broad in proportion. The horns, on the contrary, are nfot above 
two indies and a half long, black, and bending a little backwards. 
The hair is of a fox colour, and under the throat there are two 
excrescences like the gills of a cock. These animals are chiefly 
kept round Aleppo for the sake of their milk. They are driven 
through the streets, and their milk is sold to the inliabitants as they 
pass along. 

In the third variety may be reckoned the little goat of Africa, 
.which is of the size of a kid, but the hair is as long as that of the 
ordinary breed. The horns, which do not exceed the length of a 
man's fingery'^are thick, and bent downwards so close to the head 
that they almost enter the skin. 

There is an animal of this kind at the Cape of Good Hope, called 
the blue-goat,"^ which may be ranked as the fourth variety. It is in 
shape like the domestic, but much larger, being nearly of the size of 
4t stiftg. Its hair is very short, and of a delightful blue; but it loses 
a great deal of its beauty when the animal is dead. It has a very 
long beard ; but the liorns are not so long in proportion as in oth^ 

♦ Now generally called 11m» Blue Antelope. 
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goats, being liirned spirally, in Ih6 manner of a cork-screw. It lib) 
vpry long legs, but well proportioned ; and the flesh is vary weW 
tiisied, but lean. For thii reason, in that plentiful country it i» 
chiefly killed upon account of its skin. It ii a very shy animal, aiid 
seldom comes near the Duldi settlements; but they are found Hi 
great abundance in the more uncultivated parts of the country, B«- 
aides these, they are found in this extensive region of various colorini, 
ttnd many of tlieni are apolted beButifully, with red, white, and 
brown. 

In line, the Jnda goat resembleK ours in most )parts, except in aixe, 
it being: much smaller. This animal is common in Guinea, Anguhi, 
and all along the coast of Africa ; it is not much larger than the 
liare, but it is extremely fnt, and its Hash admirably tasted, ft is in 
ihal country universally preferred to mutton. 

These wiimalB seem all of one kind, with vei-y trilling distbictioroi 
between them. It is true that (hey differ in some respects, inch as 
having neither the same colour, 'hair, ears, or horns. But it ought (a 
be considered as a rule in natural ttistory, that neither the homa, (!w 
colour, the lineness, or the length of the hair, niir the position of the 
«irs, are to be considered as making an nctual distinction in tht 
kinds. Thexe are accidental varieties, produced by climate and 
fuod, which are known to change even in the hame animal, and give 
it a seeming difierence of form. When We see the shape*, the racli- 
oslions, and the internal conformaticT of seemingly diflefent cre»- 
lures nearly the same; and, above a when we see thAn producing 
nmong each other, we then have r hesitation in pronouncing the 
species, and asserting that these are of the goat kind, with which 
they are so materintly [onnectKd. 

But although these an; evidently known to belong to the goal 
fcind, AfeTe are o^en hea)-ly resembling' the gost, of whoae klhSnH 
#e cannot be eq>iaily certain. Thete are mioh as, being found ¥it4i 
'atete of'nature, have not as yet l>een sufficiently subjected to fiiiman 
tXfiervaiion. Hence it is impcmible to determine with prtsaiiiHilo 
'which class they bei«ng ; whether they be Animals offtpartiMlflrkM, 
lor merely the goat in its State of savage frieMiNa. Were ihcre hat 
one of these wild animals, the inquiry would soon be ended, tuid we 
Might readfly allow it for the parfiilt stock ; bvA in the [trflMbt ^atie 
there are two Ifinds that have almost eqlMl^preteMiiiDs to Uli«faoiiM*t 
•ktli the claims uf which it has been fbund difficult to'^MerUiM. 
The animals in question are the Chsmdl atid the Jbbk. TtU/K 
both bear very near approaches to Che goAt ifi flgnre^ titM'hbffis 
%at never shed ; and, at the same tttn%, dre Miotie 'M^ntlt from 
each other tlmn fl-ora the animal in ({uestion. VYiSm «hiBli<df UMe 
two sources our d6mestic goat is derrved, isnot easy lo«eitfe; Hi' 
■stead, lh^refdre,«fent«ring into the dliicunion, I willooolenl tiyadf 
with the result of M. BufToh's Inquiries. He is af<d(iiniuft Ibaitbe 
Ibek h the principtfl source, that our diime«uc gt»at i»tli« nantetl&iie 
descendant, and that the chamois is but a variety from that stock, a 
sort of collateral bratlch of tiie same family. His principal reason 
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Tot* giving the preference to the ibex, is its haying a more masculine 
figure, large horns, and a large beard ; whereas the chamois wants 
these marks of primitive strength and wildness. He sum^pies, 
therefore, in their prigmal savage state, that our goat has Vaken 
after the male of the parent. stock, and the chamois ailer the female; 
and that this has produced a variety in these animab, even before 
thej underyrent human cultivation. 

However this be, the two animals in question seem both well fitted 
for their precarious life, being extremely swifl, and capable of run- 
ning with ease along the ledges of pi^cipices, where even the wolf 
or the fox, though instigated by hunger, dare not pursue them. They 
sre both natives of the^ Alps, the Pyrenees, and the mountains of 
Greece; there they propagate' in vast numbers, and continue to 
exist, in spite of the hunter, and every beast of prey that is found 
incessantly to pursue them. ... 

The ibex resembles the goat in the shape of its body, but differs 
in the horns, which are much larger. They are bent backwfird, full 
of knots; and it is generally assierted that there is a knot added 
every year. There are some of these found, if we can believe 
-Belloniuis, at least two yards long. The ibex has a large black 
beard, is of a brown colour, with a thick warm coat of hair. There 
is a streak of black runs along the top of the back, and the belly 
and bade of the thighs are of a fawn colour. 

The chamois,* Uiough a wild animal, is very easily tamed, and 
docile, and Ip be found only in rocky and mountainous places. It 
is about the size of a domestic goat, and resembles one in many 
respects. It is most agreeably lively, and active beyond expression. 
The chamoises hair is short, hke that of the doe ; in spring it is of 
an ash colour, in autumn a dun colour, inclining to black, and in 
winter of a blackjsh-brown. This animal is found in great plenty 
in the mountains of Dauphiny, of Piedmont, Savoy, Switzerland, 
and Germany. Thefy are peaceful gentle creatures, and live in 
society with each other. They are found in flocks of from four to 
fourscore, and even a' hundred, dispersed upon the crags of the 
mountains. The large males are seen feeding detached from the 
rest, except in rutting time, - when they approach the females, and 
drive away the young. The time of their coupling is from the latter 
end of September to the end of. November, and they bring forth in 
February, March, and A{»il. The young keeps with the dam for 
about fivie months, and sometimes longer, if the hunters and the 
wolves do not separate them. It is asserted that they live between 
twenty and thirty years. Their flesh is good to eat; and they are 
found to have ten or twelve pounds of suet, which far surpasses that 
of the goat in hardness and goodness.' The chamois has scarcely 
any cry, as most animials are known to have; if it hlui any; it is a 
kind of feeble bleat, by which the patent calhi its young. But in 
cases of danger,^ and when it is to waim the rest of the flock, it uses 

♦ M. Peroud*i AccbuQti as quoted by Bqffbii. . 
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a hUsiQg noise, which is heard at a great distance. For it b to be 
observed, that this creature is extremely vigilant, and has an eye the 

Suickest and most piercing in nature. Its smell also is not less 
istinguishing. When it sees iU enemy distinctly, it stops for a 
moment, and then, if the person be near, in an instant after it flies 
off. In the same manner, by its smell, it can discover a man at half 
a league distance, and gives the earliest notice. Upon any alarm, 
therefore, or any apprehensions of danger, the chamois begins his 
hissing note with such force, that the. rOcks and the forests re-echo to 
the sound. The first hiss continues' as long as the tune of one 
inspiration. In the beginning it is very sharp, and deeper towards 
the dose. The apimal having, after this first alarm, reposed a 
moment, again looks round, and perceiving the reality of its fears, 
continues to hiss by intervals, until it has spread the alarm to a 
very great distance. During this time it seems in the most violent 
agitation ; it strikes the ground with its fore-foot^ apd sometimes 
with both; it bounds from rock to rock ; it turns aiid looks round ; 
it runs to the edge of the precipbe ; and, still perceiving the enemy^ 
flies with all its speed. The hksing of the male is much louder and 
sharper than that of the female ; il» is performed through the nose, 
and is properly no more than a very strong breath, 'driven violently 
through a small aperture. The chamois fS^s upon the best herbage, 
and chooses the most delicate parts of the plants, the flower, and 
the tender buds. It is not less delicate with regard to several 
aromatic herbs, which grow upon the sides of the mopiitains. It 
drinks but very little while it feeds upon the succulent herbage, and 
chews the cud in the intervals (^ feeding. This animal is greatly 
admired for the beauty of its eyes, which are round and sparkling, 
and which mark the warmth of its constitution. Its head is furnish^ 
with two small horns, of about half a foot long, of a beautiful black, 
and rising from the forehead almost betwixt the eyes. These, 
contrary to what they are found in other animals, instead of going 
backwards or sideways, jut out forward, and bend a little at their 
extremities backward, in a small circle, and end in a very sharp 
point. The ears are placed in a very elegant manner, near the 
horns ; and there are two stripes of black on each side of the face, 
the rest being of a whitish yellow, which never changes. The horn 
of this animal is often used as the head of a cane. Those of the 
female are less, and not so much bent ; and some farriers are seen 
to bleed cattle with them. These animals are so much incommoded 
by heat, that they are never found in summer, except in the caverns 
of rocks, amidst fragments of unmelted ice, under the shade of high 
and spreading trees, or of rough and hanging precipices, that face 
the north, and which keep off entirely the rays of the sun. They 
go to pasture both morning and evening, and seldom during the 
heat of the day. They run along the rocks with great ease and 
seeming indifference, and leap from one to another, so that no dogs 
are able to pursue them. There is nothing more extraordinary than 
to see them climbing and descending precipices, that to all other 
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^^jbadhipecb are inacce^ible. They always raonfit t>r descend in an 
obUquedlvectton; they throw diemaelves down- a rock of thirty 
feel^ and light with great security upon some excrescence or 
rfiagnent, on the side of the precipice, ^^lich » just large enough to 
■plaoe their feet upon ; they strike the rode, howeter, hi Uieir descent, 
with their feet, three or four times, to stop Uie velocity of their 
.Motion; and, when they have got upon thetf base b^low, they at 
once seemed fixed and secure. In fact, to see them jump in this 
manner, they seem rather to have wings than legs; some, indeed, 
pretend to say that they use their horns for clhnbing, but this wants 
.confirmation. Certam it is that their legs alone are formed for this 
arduous employment^ the hindar being rather longer than the fore, 
and benditog in such a manner, that when they descend upon them, 
they break the force of the fall. It is also asserted, that when the^ 
Jeed, one of them always stands as sentinel; but how far this may be 
true is questionable. For certain, while they feed, there are some 
of. theio that keep contmually gazing round the rest; but this is 
•practised among all gregarious animals, so that, when they see any 
daoger, they warn tli^ rest of the herd of its approach. During the 
.rigbun of winter the chamois sleeps in the thicker forests, and feeds 
iip<m the shnibs and the buds of the pine treie. It sometimes turns 
JMp the snow with its foot to look for herbage, and where it is green 
•makes a delidous repast. The more craggy and uneven the forest, 
the more this animal .is pleased with the abode, vdiidtk thus adds to 
its security. The hunting the chamois is very laborious, and 
extremely difficult. The most usual way is to hide behind the clefls 
of the rocks^ and shoot them. This, however, must be done with 
great precaution ; the sportsman must creep for a vast way upon his 
belly, in silence, and take also the advantage of the wind, which if 
it blow from him they would instantly perceive. When arrived at 
a proper distance, he then advances his piece, which is to be rifle- 
barrelled, and to carry one ball, and triies his fortune among them. 
Some also pursue this animal as they do the stag, by placing proper 
^persons at all the passages of a glade, or valley, and then sending 
m others to rouse the game. Dogs are quite useless in this^chase, 
'es ^y rather alarm than overtake. Nor is it without danger ev^ 
te the men ; for it often happens that when the animal finds itself 
oveipressed, it drives at the hunter with itH head, and oflen tumbles 
liim down ih^ neighbouring precipice. This animal cannot go ilpon 
ice when smooth; but if there be the least inequalities on its 
surface, it then bounds along in security, and quickly evades all 
pursuit 

The skin of the chamois was once famous when tanned for its 
voftness aiid warmth; at present, however, i^ince the art of tanning 
bias been brought to greater perfection, the leather called skammay 
is made also l^om those of ^e tame goat, the sheep, and the deer. 
Many medicinal virtues also were said to reside in the blood, fki^ 
gall, and the concretion sometimes found in the stomach of this 
animal, called the German bezoar. The fat, mixed with milk, was 
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»id to be good in ulcers of thu lungs. The gall was said lo be 
useful JD strengthening the Right ; ihe atone, which is generally nbout 
the AJze of a wnlnut, and blackish, was formerly in great request for 
having the same virtues with oriental bezoar. However, kt the 
present enMghtened state of physic, all these medicines are qaite out 
of repute; and although we have the names of several medicines 
procurable from quadrupeds, yet, except the rau^ or hartshorn alone, 
I know of none in any degree of reputation. It is true, the fat, Ihe 
urine, llie beak, and even llie dnng of various animals, may be fotind 
efficacious, where belter remedies are not to be had : but they are 
far surpassed by many at present in use, whose operations we know, 
and whose virtues areconfirmed by repeated experience. 

Such are thequadrupeds that more peculiarly beloi>g to the goat 
kind. Each of these, in all probability, can engender and breed 
with the other ; and were the whole rnce extinguished except any 
two, these would be suflicient lo rcplonish the world, and continne 
the kind. Nature, however, proceeds in her variali(»)s by slow and 
insensible degrees, and scarcely draws a lirm distinguished line 
between any two neighbouring races of animals whatsoever. Tfans 
it is hard to discover where the sheep ends and the goat beg:tnB; 
and we shall find it still harder to fix precisely the boundaries between 
the goal kind and the deer, fn all transitions from one kind to the 
other, there is to be found a middle race of animals, that seem to 
partake of the nature of both, and that can precisely be referred to 
neither. Tlial race of quadrupeds called the (iateltes are of this 
kind ; they are properly neither goat nor deer, and yet they have 
many of the marks of both — they make the shade between these 
kinds, and fill up the chasm in nature. 
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The Gazelles, of which there are several kinds, can with propriely 
be referred neither lo the goat nor the deer, and yet tliey partake of 
- both natures. Like the goat, they have hollow horns that n^ver 
fall, which is otherwise in ihe deer ; ihey Itave a gall-bladder, which 
is found in the goat, and not in tlie deer; and, like that animal, 
they feed rather upon shrubs than grassy pasture. On the other 
band, they resemble the roebuck in size and lielicacy of form ; they 
have deep pits under ihe eyes like that animal; they resemble the 
roebuck in the colour and nature of their hair; they resemble him 
in llie buncltes upon their legs, which only differ in being upon the 
fore-legs iu these, and on the hind-tegs in the other. They seem, 
therefore, to be of a middle nature between these two kinds ; or to 
speak with greater truth and pi-ecision, they form a distinct kind by 
iheraselves.* 
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.^ The dislinguiBhing marks of this tribe, of animals; by which; they 
.differ both from the goat and the d^r^ are theise : .their horns are 
made differently, being annulated or:ringed round, at the same time 
.that there are longitndinated depressions running from t&e bottom • 
to. the point. They have ibunches of hair upon their fore-legs ; they 
kive a streak of black, red, or brown, running along the lower part 
of their sides, and three streaks of whitish hair in the internal side of 
the ear. These are characters that none. of them are without : besides 
these, there are others which in general they are/onnd to have, and 
.whidh are more obvious to the beholder. . Of all animals in the 
world, the gazelle has the most beautiful eye, extremely brilliant, 
and yet so meek, that all the eastern poets compare the eyes of their 
mistresses; to those of this animal. A gazelle-eyed beauty is con- 
sidered as the highest compliment that a lover can pay ; and indeed 
the Greeks . themselves thought it no inelegant piece of flattery to 
resemble the eyes of a beautiful woman to , those of a cow. The 
gazelle, for the most part, is more delicately and finely limbed than 
even the roebuck; its hair is as short, but finer and more glossy. Its 
binder legs are longer than those before, as in the hare, which gives 
it greater security in ascending or descending steep places. Their 
swiAness is equal, if not superior to that of the roe ; but as the latter 
bounds forward, so these run along in an even uninterrupted course. 
Most of them are brown upon the back, white under the belly, with . 
a black stripe separating those colours between. Their tail is of 
various lengths, but in all covered with pretty long hair; and their 
ears are beautiful, well placed, and terminating in, a point. They 
all have a cloven hoof, like the sheep ; they all have permanent 
horns, and the female has them smaller than the male. 

Of these animals M. Buflbn makes twelve varieties, which, how- 
ever, is much fewer than what other naturalists have made them. 
The first is the Gazella, properly so called, which is of the size of 
the roebuck, and very much resembling it in all the proportions of 
its body, but entirely diflering, as was said, in the nature and fashion 
of the horns, which are black and hollow like those of the ram or the 
goat, and never fall. The second he calls the Kevel^ which is ratbet* 
les^ than the former ; its eyes also seem larger ; and its horns, instead 
of being round, are flatted on the sides, as well in the male as the 
female. The third he calls the Corin, which very much resembles 
the two former, but that it is still less than either. Its horns also are 
smaller in proportion, smoother than those of the other two, and the 
annular prominences, belonging to the kind are scarcely discernible, 
and may be rather called wrinkles than prominences. Some of 
these animals are often seen streaked like the tiger. These three 
are supposed to be of the same species. The fourth he calls the 
.Zeiran, the horns only of which he has seen ; which, from their size, 
and the description of travellers, he supposes to belong to a larger 
kind of the gazelle, found in India and Persia under that denomr- 
nation. 

The fifth he calls the Koba, and the sixth the Kob ; these 4wo 
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Aittkr from each other otily in size, ihe fonner being much larger 
than the latter. The miiixle of these animals is much lon^r than 
thoK of the ordinary gazelle ; the head is differently shaped, and 
they have no depressions under the eyes. The seventh he calls after 
ka Egyptian name, the Alf^iei; which is shaped pretty much like 
ihe ordinary gazelle, except that tiie horns are much longer, being 
generally three feet from the point to the insertion, whereas in the 
common gatelle ihey are not above a foot ; they are smaller also 
and si raighter, till near the eslremiiies. when they turn short, with 
a very sharp flexure ; they are black and smooth, and the annular 
prominences are scarcely obsMrable. The eighth is called the 
Pazan, or, by some, the Besoar Goat; which greatly resemble! 
the fonner, except n small variety in tlieir horns ; aitd bIso with this 
difference, that as the algazel feeds upon the plains, this is only 
found in the mountains. They are both inlmbitants of the same 
countries and climate, being found in Egypt, Arabia, and Persia. 
This last is the animal famous for that concretion in Uie intestines or 
atomach, called the Oriental Bezoar, which was once in such repute 
all over the world for its medicinal virtues. The word be'zoari% 
supposed to lake its name either from the pszan or pazar, which is 
A that produces it, or from a word in the Arabic language 
r coualer-poiaon. It is a stone of a glazed 
1 the stomach or the intestines of some 
us from the E^st Indies. Like all other 

i to have a kind of nucleus or hard 
substance within, upon which the external coatings were formed; 
for, upon being cut through, it is seen to have layer over layer, as in 
an onion. This nucleus is of various kinds ; sometimes the buds of 
a shrub, someiiines a piece of stone, and sometimes a niarcasite. 
Thisstone Is from the size of an acorn to that ofa pigeon's egg; 
tire larger the stone, the more valuable it is held, its price increasing 
like that of a diamond. Ther* was a time when a stone of four 
ounces sold in Europe for above two hundred pounds ; but al pre- 
sent Iho price is greatly fallen, and tliey are in very little esteem. 
The bezoar is of various colours; sometimes ofa blood colour, 
sometimes ofa pale yellow, and of all the shades between these two. 
it is generally glossy, smooth, and has a fragrant smell, like that of 
ambergris, probably arising from the aromatic vegetables upon which 
Ihe animal that produces it feeds. It has been given in vertigoes, 
epilepies, palpitations of the heart, cholic, jaundice, and, in those 
places where the deamess and not the value of medicines is consulted, 
in almost every disorder Incident to man. In all, perhaps, it is 
equally efficacious, acting only as an absorbent powder, and possess- 
ing virtues equal to common <!halk, or crab's claws. Judicious 
physicians have therefore discarded it ; and this celebrated medicine 

luntries where the knowledge of nature 
When this medicine was in its higliest 

ised to adulterate it. and many coun- 

u bezoar of Ihcir own. Thus we had 
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occkieDtal bezoar, broggbt from Amcarica ; Germao bezQar» wbicb 
has been mentioned before ; cow b^zoer» and monkey beso)»r* lo 
fact, there is scarcely an animal, except of the carni¥0(oiiakiiMb# 
Ibat doe9 not produce spoie of these concretions in the storni^chj; 
intestines^ kidneys, bladder, and even in the heart To these^i 
ignorance may impute virtues that they do not possess ; ej;perience ^ 
has foond but few cures wrought by their efficacy; but.it is well 
known that they oden prove fatal to the animal th^t bears them* 
These concretions are generally found in cows, by their p|tusUce of 
licking offtheir hair, which gathers in the stomach into the slmpe of a 
ball, acquires a surprising degree of hardness,^ and sometimes a polish 
l&e leather. They are oden as large as a goose eg^; and, when 
become too large to pass, block up the passage of the food, and the 
animal dies. The substance of these balls, however, is different from 
the^ bezoar mentioned above, being rather a concretion of hair than 
of stone. There is. a bezoar found in the gall-bladder of a boar, and 
thence called hog bezou*, in very great esteem ; but perhaps with as 
little justice as any of the former. In short, as we have already, 
observed, there is scarcely an animal, or scarcdy a part of their 
bodies, in which concretions are not formed ; and it is more than 
probable, aa M. Buffon justly remarks, that the bezoar so much in 
use formerly was,not the production of the pazar, or any one animal 
only, but that of the whole gazelle kind ; who, feeding upon odori- 
ferous herbs, and (^ants, gave this admirable fragrance to the 
accidental concretions which they were found to produce. As this 
medicine, however, is but little used at present, our curiosi^ is much 
abated as to the ca^se of its formation. To retiMii, Uierefore, to the 
varieties in the Gazelle tribe, the ninth is called the, liangt^er, and 
is a native of Senegal. X)iis differs somewhat in shape and colour 
from the rest; but particularly in the shape of its horns, which are 
siraight to near th^ points, where they crook fc»*ward, pretty much 
in the same manner as in t.he chamois they qrook backward. The 
tenth variety of the gazelle is the Antelope, so well known to the 
English, who have given it the name. This animal is of the size of 
« roebuck; and resembles the gazelle in many particulars, but 
diflm in others: it has deeper eye-pits than the former ; the horns 
are formed differently also, being about sixteen inches long, almost 
touching each other at the bottom, and spreading as they rise, so as 
9l their tips to be sixteen inches asundet** They have the annular 
prominences of their kind, but not so distinguishable as in the 
gazelle ; however, they have a double flexure, which is very remark^i 
aUe^ and serves to distinguish them from all others of their kind. 
At the root they have a tuft of h^ir, which is longer than that of 
any part of the body. like others of the same kind, the antelope 
is brown on the bads, and white under the belly ; but these cdouis 
are not separated by the black streak which i* to be foui^id in all 
the rest of the gazelle kinds. There are different sorts of this ani- 
mal, some with larger horns than others, and others with less. The 
one which maikes the eleventh variety ia ti^e gazelle.kindy M.Bttfib« 
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<Hrili the lAdmBt which, has wj long faonu ; .1^ the 6ther, wli^ 
ii the twelfUi and lait, he edb tiM) tndmm JtUelope, the hoTiM of 
n^iich ard Tery smalt. 

To these may be aflded three or four y^eties more, ^tflniA it is 
not easy to ted wheth^ to refer to the'gdat or the gazeDe, as they 
equally resemble both, llie first of these is'the Bubahts, an aiumal 
that seenis to partake of the mixed natures of the cow, the goa^ and 
the deer. It resembles the stag in the size. and the figure <yf its 1>ody, 
and particularly in the shape of iui . l^s^ But it has perroatteqt 
horns like the goat, and made entirely like those of the gazelle kind. 
lit also resembles that' animal in its way of living ; howerer, itdifliqrs 
in the makeOf its' head, being exactly like- the -cow in the lei^^t»f 
its 'muzslei and in the disposition of the bones of its skull, firom which 
similitade it has tak^h its name.' This aniihal has a narrow -lo^g 
head ; the eyes are placed very high; the. forehead, abort and 
narrow; the horiis permanent, abouta foot lon'g^ blacky tliiek, 
annililatedy akid thb rings of the gazelle kind rannirkably la!^;, its 
alioolders are ^ty' hi^,' and it has a'kind 'of biinch oh them, thilt 
tenhinatea at the neck;' the tail is about a foot l<mg,an^tQ.fted:lrith 
hair at the extremity; * The hair of this ; animal is remafrkabltt in 
lieing thidcer at the thiddfe than at the. root i' in all ether quadnipedB ' 
except the elk and this; the hair' tap^ off ' frbm the bottom to the 
point; but in these, eachr hair seeini to swftU in the middle Kk^ * 
niile^n;^ The bubalus aho'res^blestfae^k lA 8ize» and theee|oiv 
efits skin ; but these'are the only similitudes betweM them ^ m the 
one. has a very large brafUching bead of itolid -hMis that are mu 
tintelly dieciduous, the other has black, • onbranching^ holkiw horns, 
that never fall. The bubalus is common enough in Batbary, and 
has oflen been called by the name of the Barbary Cow, from which 
animal it differs so widely. It partakes pretty much of the nature 
of the antelope ; like that having the hair short, the hide black, the 
ears pointed, and the flesh good for food.^ 

The second anomalous animal of the goat kind M. Buffon calls 
the Condomft. It is supposed to be equal in size to the largest stag, 
but with hallow horns like those of the goat kind, and with vari^ 
flexures like those of the antelope. They are above three feet long, 
and at their extremities about two feet asunder. All along the bade 
there runs a white list, which ends at the insertion of the tail ; another 
of the same colour crosses ' this at the bottom of the neck, which it 
entirely surrounds ; there are two more of the same kind running 
round the body, one behind the fore-legs, and the other running 
•parallel to it before the hinder. The colour of the rest of the -bodj( 
IS greyish, except the belly, which is white: it^ has aJso a 
^^^S i^roy beard ; and its legs, though long, are well propor- 
tioned. . , . 

The third that may be mentioned he calls the Guiha, It resem- 
-bles the gazelles in every particular, except in the colour of the 
belly, which, as we have seen, is white in them, but in this is of a 
deep brown, its horns, also, are not marked with annular pro- 
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■MnSMoes, but hre smooth «<id poliahed.' It is also^ femaikmbie for 
viute. lists, as a brthfo ground, tbai aie disposed Bkaag ^bm mmm^hr 
body, as if it l^ere covered witJi harness. Like the former it is m 
Bsltii^e of Africa. 

The Afiricam WHd Goat of Grimmios is the fourth. Ft is of4 
dariL ash colour; and in. the middle tif the head is a haity taft^. 
standing upright : on both sides, between the eyes and the noBty 
there are very deep cai^ities, greater than those of the other 4niid!i, 
vhieh contain a yeJIow oily liquor, which coagulates into a bladb 
Substance that has a smell between musk and civet.. This' being! 
taken away, the liquor again runs out, and coagulatea as be«' 
ffxe. These cavities have no communication with the eyes, and 
consequently this ooang substance can have nothmg of the natoref 
pf tears. 

[To these may be added the ChevroitHj or Pigmy Antelope.^ 
Thii' beautiful species appears to have been frequently oehfounded 
with the Pigmy Musk,, which it resembles in size, as well as in coloori 
and mann^iB. It is a native of the hottest parts of Africa, and being» 
oompletely formed lik^ a stag in miniature, it has' been sometimes 
called the littie Guinea Deer. It is easily tamed; biit of so tendeit 
a nature as not to admit of being brought alive into Europe. Scr 
remarkable are its powers of activity in its native regions, that it is 
said to be able to leap over a wall of twelve feet in height. Its coloiii^. 
is a bright bay, pakir beneath, and on the insides of the limbs ; iU 
height not more than mght inches, and about twelve from the ponatl 
of the nose to the insertion t)f the tail. The horns are straighty 
short, strong, sbarp^pointed, smooth, and perfectly black. The legif 
are soarcely thicker than a quill, and have been frequently capped* 
at the upper joint with gold or silver, and in that state used by w^yi 
of tobacco stoppers. The female has no hdms.]'* 

Such is the list of th^ gazelles, all which pretty nearly resemblo 
the deer in. form and delicacy of shape, but have the horns hdlow^; 
single^ and permanent, like those of the goat. They properly fill up, 
as has been already observed, the interval between these two kinds 
of animals; so that it is difficult to tell where the goat ends and thq 
deer may be said to begin. If we compare the. gazelles with eadi 
oth^, we shall find but very slight distinctions betw^n them. The! 
turn or the magnitude of the horns, the difierent spots on the skiay 
or a diflenence of size in each, are chiefly the marks by which their 
varieties are to be known ; but their way of living, their nature, and 
their peculiar swiftness, all come under one description. 

The gazelles are,^ in general, inhabitants of the warmer climates,; 
and contribute, among other embellishments, to add beauty to these 
forests that are for ever green. They are often seen feeding in 
herds on the sides of the mountains, or in. the diade of the wcMids^ 
and fly all. together upon the smallest approaches of danger. They 
bound with such swiiUness, and are so very shy, that dogs or men 

. '' ' 
♦ bliaw's Zoology. 
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vakily'ftaeiiipi to pmue tham. They tavane tiidie' jf tm Sag l m 
wkh ease Mid Mifeiy, which to eriiy qulidnipad ebe sm quite iw- 
praclicable; nor cu anjaniinab bat o^ the winged land afMai^ 
then. Acoofdinglj, in all thoae ooantHea where tbagraie chieilf- 
fipond, liicy are pmied by falcons; aiid tins aidmirable manner of 
hsDting malEes eoe of the principal antosenents of the upper ftfnlv 
of people all orer the East. 

. The Arabians^ Penians, and Turica, breed up for thb purpoae 
that land of hawk called the Foleon Ck»lfc, with which, when pirb- 
periy trjuned, thej go forth on horsdbadc ainong the foreato and the 
mountahw, the &lcon perdnng upon the hind <^tbe hunter. Their 
expedition is conducted with profound aleiice; their dogs ere taught 
to hang behind, viinle the men, on the fleetest courwr< look moid 
for the game. Whenever they spy a gazelle at the proper dhaaneay 
thqr point the falcon to its ol^ect, and encourage it to pursue. The 
Ihleon, with the swiftness of an arrow, flies to the annbal; that»' 
knowing its danger, endeaTOurs, but too late, to escape. Ilie ftU 
con, soon coming up with its prey, fixes its talons, one into the 
animaFs deck, & other into its throat, and deeply wounds it. On 
the other iuutid, the gazelie attemj^ to escape, *bot is generally 
womided too severely to run far. The falcon ctings with the utiwMt 

Ciererance, nor erer leares its prey till it falls; upon '^/tiA the 
ters fWxn behind approaching, take up both, and reward the 
ftlcon with the blood c€ the spoH. They also teadi the yeungones^ 
by applying them to the dead animaPs throat, and accustoming them 
betimes to fix upon that particular part; for if it sfaouU happtathat 
the falcon fixed upon any other part of the gazelle, either its back 
or its haunches, the animal would easily escape among the moun- 
tains, and the hunter would also lose his falcon. 

They sometimes also bunt these animals with the ounce. This 
carniyorous and fierce creature being made tame and domestic, 
generally sits on horseback behind the hunter, and remains there 
with the utmost composure, until the gazelle is shown ; it is then 
that it exerts all its arts and fierceness : it does not at once fly at its 
prey, but approaches slily, turning and winding about until it comes 
within the proper distance, when all at once it bounds upon the 
heedless animal, and instantly kills it, and sucks its blood. If, on 
the other hand, it misses its aim, it rests in its place without at- 
tempting to pursue any farther, but seems ashamed of its oM 
inability. 

There is still another way of taking the gazelle, which seems not 
so certain nor so amusing as either of the former. A tame gazelle 
is bred up for this purpose, which is taught to join those of its kind 
wherever it perceives them. When the hunter, therefore, perceives 
a herd of these together, he fixes a noose round tiie horns of the tame 
gazelle, in such a manner that if the rest but touch it, they are 
entangled; and thus prepared he sends his gazelle among the 
rest. *^ The tame animal no sooner approaches, but the males of the 
herd instantly sally forth to oppose him; and, in butting with their 
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horns, are caught in the noose. In this, both struggling for some 
time* fall together to the ground ; and, at last, the hunter coming 
op, disengages the one, and kills the other. Upon the whole, how- 
erer, these animals, whatever be the arts used to pursue them, are 
Tery difficult to be taken. As they are continually subject to alarms 
from carnivorous beasts, or from man, they keep chiefly in the most 
ttditary and inaccessible places, and find their only protection from 
•itaations of the greatest danger. 
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, Thp ipore we «eareli in^ f^amre, tbe^nu^ ^^#M ^:'>?]"^ Wl 
die V known ; and we ^Mlmore than once haye OQimicm t^fiuL 
that. protracted inquiry m more apt to.tfi^pb us iiioa^tty. tmito fff^ 
duce iDfomiation. Although the numb^ and iiature of quadruped^ 
at first glance, seem very little known, yet, when we come to 
examine closer, we find some with which we are vary pMtially ae- 
quainted, and others that are utterly unknown. There is scaroefy 
acabinet of the curious but what has the spoils of animals, or the 
horns or the hoofs of quadrupeds, which do not come within former 
descriptions. There is scarcely a person whose trade it to drpis 
or improve furs, but knows several creatures by their skins, which 
no naturalist has hitherto had notice of. Botof ali^uadmped^ 
there is none so justly the reproach of natural historians, as that 
which bears the musk. This perfume, so weUknown to tibe elegant^ 
and so very useful in the hands of the physician, a medicine that fats 
for more than a century been imp<Hted from the East in great qoan: 
tities, and during all that time has been improving in itsreputation^ 
is nevertheless so very little understood, tnat it remains a doubt 
whether the animal that produces it be a hog, an ox, a goat, or a 
deer.* When an animal with which we are so neariy ocmneOed is 

[* ThSs class of . quadrupeds is now better known. They bave eight 
small cutting teeth in the lower jaw ; in thehipper, no cutting or fore-teeth, 
but two long tusks, one on each side, projecting out of the mouth. 

The Thibet Musk has a bag or tumour on the belly, near the narel, and a 
very short tail almost hid in the fur. The male measures about three feet 
three inches from the nose to the originof the tail, and is abouttwo feet three 
inches high at the shoulder ; the female is less than the male, has a sharper 
nose, has no tusks nor musk-bag, and is provided with two teats. The head 
resembles that of the roe ; the fur is coarse like that of the animals of the 
deer kind, but softer, very smooth, erect, plentiful, thick, and long ; the 
colour varies according to the age of the animal and time of the year, but is 
chiefly blackish-brown on the upper, and hoary, seldom white, on the under 
parts of the body : the hoofs are long, black, and much divided, and the 
spurious hoofs of the fore-feet are very long. It inhabits the Asiatic Alps, 
especially the highest rocky mountains from the Altaic chain to that which 
divides Thibet from India ; it is found likewise in China, and in eastern 
Siberia about lake Baikal and the rivers Jenisea and Argun. The perfume 
called musk is produced from the male. The bag that contains it is of a 
somewhat oval figure, flat on one side and rounded on the other, having a 
small open orifice. In young animals this bag is empty ; but in adults it is 
filled with a clotted, oily, friable matter, of a dark brown colour : this is the 
true musk, of which each bag contains from a dram and a half to two drams. 
The best comes from Thibet ; that which is produced in Siberia having 
somewhat of the flavour of castor. 

The Americanus, or Brazilian Musk, of a reddish-brown colour, with a 
black muzzle and white throat, is scarcely so large as a roebuck. The fiir 
Is soft and short ; the colour of the head and upper part of the neck is dark 
brown ; the lower part of the neck and throat is white ; the body and limlM 
are reddish-brown ; the huid legs are longer than the fore. This anijsal 
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80 utterlj unknown, bow little munt we know of mai^ thut are more 
cemote and unserviceable. Yet naturalistft proceed in tbe same 
Uain, enlarging tbeir catalogues and their names, without endeavour- 
ing to find, out the nature, and fix tbe precise history of those ^nth 
which we are very partially acquainted. It is the spirit of the scholars 
of the present age to be fonder of increasing tbe bulk of our know«» 
ledge than its utility, of extending their conquests than of improving 
their empire. 

The. musk which comes to Europe is brought over in small bags, 
about the size of a pigeon's egg, which, when cut open, appealr to 
contain a kind of dusky reddish substance, like coagulated blood, and 
which in large quantities-has a very strong smell, but when mixed 
and diffused becomes a very agreeable perfume. Indeed, no sub* 
stance now known in the world has a stronger or a more permanent 
amell. A grain of musk perfumes a whole room, and its odour con* 
tinues for some days without diminution. But in a larger quantity 
it coatinuea for years together; and seems scarcely wasted in its 
weight, although it has filled the atmosphere to a great distance with 
its :parts. It is particularly used in medicine in nervous and hysteric 
disorders ; and is found, in such cases, to be the most powerful 
lemedy now in use : however, the animal that furnishes this ad- 
mirable medicine has been very variously described, and is known 
but very imperfectly. 

. The description given of this animal by Grew is as follows : ^^ The 
musk animal is properly neither of the goat nor deer kind, for it has 
no horns, and it is uncertain whether it ruminates or not; however, 
it wants the fore-teeth in the upper jaw, in the same manner as in 
ruminating animals, but at the s^me time it has tusks like those of a 
hog. It is three feet six inches in length from the head to the tail, 
and the head is above half a foot long. The fore part of the head 
is like that of a grey-hound ; and the ears are three inches long, 

• 

inhabits Gaiana aad Brazil, and is exceedingly timid, active, and swift. 
Nambers are frequently seen swimming in the rivers, and at that time are easily 
taken. The Indians hunt them, and their flesh is esteemed very delicate. 
The French of Oniana call them biches or does, because, notwithstanding 
-iheiT likeness to deer, both sexes are without horns. 

The Indicus, or Indian Musk, has short hair of a tawny colour on the 
upper, and whitish on the under parts of the body ; the tail is short, and the 
feet have spurious hoofs. It inhabits India, and is much of the same size 
with the Thibet musk, but the tail is longer and more pereept'ble, the legs 
ure very slender, and the head resembles that of a horse, with erect oblong 
,€ara. 

The Meminna, or Ceylon Chevrotin, is in length seventeen inches from the 

nosQ to the rump, and of a eenereous olive colour ; the throat, breast, and 

belly, are white ; the sides and haunches spotted, and barred transversely 

with white ; the ears are large and open ; the tail is very short, and the feet 

.have no spurious hoofs. It inhabits Ceylon and Java. 

Tbe Javanicus, or Javan Musk, is of a ferruginous colour on the upper 
parts of the body, and white all along the under ; the tail is long and hairy, 
-white below and at the tip *, its legs are similar to those of the pigmy musk, 
and furnished with ? ery small spurious hoofs. This and the Meminna seem 
only varieties of the Pigmy Musk, ride p. 298.] 
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mt era6t» like those of ft rabbit; but the tait isootftbofetwoindiefc' 
It is cloveii-ftK>ted» like beMts of the gdel kind: the btir oil tiMr 
heed end legs is half an iMbloag^v^'nthebcAly anindi aad itMf,; 
and on the bade and buttocks three ineb^ and plt»portitoiiah|f 
dusker than in' anj ether animal : it is brown and white alteroiaiily^ 
torn the root to the point i oo the head and thighs it is brown, bat 
under the belij and tail. wMte^ and a iitde coiled, especadity oo this 
badk and belly. On each side of the lower jaw, under the oeneni 
ef the month, there » a tuft of thHdc hahr, w^ch is short and hatd, 
and about three^oartem of an inch long. The hair in general of 
this animal is remarkaUelbr its softness and tnetextare: bntwhat 
distinguishes it partksdariy are the tlirics, wUA are an inehandii 
half long» end turn badt m^ form of a hook; and more partisiM 
isiljthebagwhich^eontainsthettioflfcy which is three indies kMq^; 
two broad, mk) stands out fltmi the bdlj an inch and a^df. -it'» 
a T€iy fesdrfol aninud, and therefore it has loi^ ears; aadlhessarii 
ef hearing is so quMc, that it can discover an enemj at • gMSl 
disfaneSk^ 

J The Pifny Mndl: is a native of many parts of the Bart iddiRp 
the Indian islands, and is, according to rennant^ eo cbanmni ill 
Java, that the natires catdi giMt numlMsinsiiares,aiideairi7 thsM 
to the marikets in cages for sale. This elegant UUle quttdraped hM 
often confounded with some other spedes, as well as iritn the pigmy 
fntdope^ an anitikal equally beautiftil and diimnutiTe. It is Con- 
siderably mallidr than a domestic cat, measuring dilly about mns 
indies from the nose'to the tail. It is of a bright bay <SokMr, wWH 
beneath, mid on the inside of the thighs. Its shape is very beautifol, 
and the legs are so slender as scarcely to exceed the thickness of a 
swan's quill : the head is rather large, as are the ears and eyes, and 
its general aspect pleasing and mild : there are two tusks in the 
upper jaw; the tail k about an inch in length ; and the feet are 
remarkable for having no false hoofs, by which this species may be 
distinguished from the antelope, to which it is similar in size and 
general appearance. The legs of the pigmy musk, like those of 
the pigmy antelope, have been frequently capped at the upper 
joint with gold or silver, and in that state used by way of tobacco- 
stoppers.]* 

After so long and circumstantial a description of this animal, its 
nature is but very little known ; nor has any anatomist as yet ex- 
amined its internal structure, or been able to inform us whether it be 
a ruminant animal, or one of the hog kind ; how the musk is formed, 
or whether those bags in which it comes to us be really belonging to 
the animal, or are only the sophistications of the venders. Indeed, 
when we consider the immense quantities of this substance which 
are consumed in Europe alone, not to mention Ihe East, where it is 
in still greater repute than here, we can hardly suppose that any 
one animal can furnish the supply, and particularly when it must be 

♦ Shaw's Zoology. 
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killed before the bag can be obtained. We are told, it is true, that 
the mud( is often deposited by the animal upon trees and stones, 
B^fainst ^hich it rubs itself when the quantity becomes uneasy ; but 
it is not in that form which we receive it, but always in what seems 
to be its own natural bladder. Of these Taverner brought home 
near two thousand in one year; and as the animal is wild, so many, 
must during that space have been hunted and taken. But as the 
creature is represented very shy, and as it is found but in some 
particular provinces of the East, the wonder is how its bag should be 
so dieap, and furnished in such great plenty. The bag in common 
does not cost (if 1 do not forget) above a crown by retail, and yet 
this is supposed the only one belonging to the animal, and for the 
obtaining of which it must have been hunted and killed. The only 
way of solving this difficulty, is to suppose that these bags are in a 
great measure counterfeit, Uken from some other animal, or from 
some part of the same, filled with its blood and a very little of the 
perfume, but enough to impregnate the rest with a strong and 
permanent odour. It comes to bs from different parts of the East; 
from China, Tonquin, Bengal, and often from Muscovy : that of 
Thibet is reckoned the best, and sells for fourteen shillings an ounce ; 
that of Muscovy the worst, and sells but for three, the odour of this» 
though very strong at first, being quickly found to evaporate. 

Musk was some years ago in the highest request as a perfume,, 
and but tittle regarded as a medicine ; but at present its reputation 
is totally changed, and having been found of great benefit in physic, 
it is but little regarded for the purposes of elegance. It is thus that 
things which become necessary cease to continue pleasing ; and the 
consciousness of their use destroys their power of administering 
delight. 
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CHAPTER XLV. 

ANIMALS OF THE DEER KIND. 

If we compare the stag and the bull as to shape and form, no two 
animals can be more unlike ; and yet, if we exmine their internal 
structure, we shall find a striking similitude between them. Indeed 
their differences, except to a nice observer, will scarcely be perceiv- 
able. All of the deer kind want the gall-bladder; their kidneys are 
formed differently ; their spleen is also proportionably larger ; their 
tail is shorter ; and their horns, which are solid, are renewed every 
year.* Such are the slight internal di^riminations between two 
animalsy one of which is among the swiftest, and the other the 
heaviest of Ihe brute creation. 

The stag is one of those innocent and peaceable animals that seem 
made to ejnbellish the forest, and animate the solitudes of nature. 
The easy elegance of his form, the lightness of his motions, those 
large branches that seem made rather for the ornament of his head 
than its defence, the size, the strength, and Uie swiftness of this 
beautiful creature, all sufficiently rank him among the first of quad- 
rupeds, among the most noted objects of human curiosity. 

The Stag, or Hart, whose female is called a hind^ and the young 
a calfy differs in size and in horns from a fallow-deer. He is much 
larger, and his horns are round, whereas in the fallow kind they are 
broad and palmated. By these the animaFs age is known. The 
first year the stag has no horns, but a horny excrescence, which is 
short, rough, and covered with a thin hairy skin. The next year 
the horns are single and straight ; the third year they have two ant- 
lers, three the fourth, four the fifth, and R\e the sixth ; this number 
is not always certain, for sometimes there are more, and often less. 
When arrived at the sixth year, the antlers do not always increase; 
and although the number may amount to six or seven on each side, 
yet the animal's age is then estimated rattier from the size of the 
antlers, and the thickness of the branch which sustains them, than 
from their variety. 

Tjiese horns, large as they seem, are notwithstanding shed every 
year, and new ones come in their place. The old horns are of a 
firm solid texture, and usually employed in making handles for 
knives and other domestic utensils. But while young nothing can 
be more soft or tender; and the animal, as if conscious of his own 
imbecility at those times, instantly upon shedding his former horns 
retires from the rest of his fellows, and hides himself in solitudes and 
thickets, never venturing out to pasture except by night. During 
this time, which most usually happens in the spring, the new horns 
are very painful, and have a quick sensibility of any external im- 
pression. The flies also arc extremely troublesome to him. When 

f ♦ These animals have eight fore-teelh in tlie under jaw, and Ihey have 
no dog-teeth, j 



bebu kind. af77 

jflie old horn if fallen off, the new does not begin immediately to 
appear, but the bones of the skull are seen covered only with a 
transpa^nt periosteum, or skin, which, as anatomists teach us, covers 
the bones of all animals. After a short time, however, this skin 
begins to swell, and to form a soil tomour, which contains a great 
deal of blood, and which begins to be covered with a downy sab- 
atance that has the feel of velvet, and appears nearly of the same 
colour with the rest of the animal's hair. This tumour every day 
buds forward from the point like the graft of a tree, and rising by 
degrees from the head, shoots out the iantlers on either side, so that 
in a few days, in proportion as the animal is in condition, the whole 
head is completed. However, as was said above, in the beginning 
its consistence is very soft, and has a sort of bark, which is no more 
than a continuation of the integument of the skull. It is velveted 
and downy, and every-where ftirnished with blood-vessels that sup- 
ply the growing horns with nourishment. As they creep along the 
sides €i the bnmches, the print is marked over the whole surface; 
and the larger tfie blood-vessels, the deeper these marks are found t6 
t>e : from l^nce arises the inequality of the surface of the deer's 
horns, which, as we see, are furrowed all along the sides, the impres- 
sions diminishiog towards the point, where the substance is as smooth 
And as solid as ivory. But it ought to be observed, that this sub- 
stance, of which the horns are composed, begins to harden at the 
bottom, while the upper parts remam soft, and still continues grow- 
ing ; from whence it appears that the horns grow differently in deef 
Irom those of the sheep or cows, in which they are always seen to 
increase from the bottom. However, when the whole head has 
received it» full growth, the extremities then begin to acquire their 
«olidity ; the velvet covering, or bark, with its bl<xxl-vessels, dry up, 
and then begin to fall ; and this the animal hastens, by rubbing its 
antlers against every tree it meets. In this manner, the whole ex* 
temal surface being stripped off by degrees, at length the whole head 
acquires its complete haidness, expansion, and beauty. 

It would be a vain task to inquire into the cause of the annual 
production of these horns ; it is sufficient to observe, that if a stag 
be castrated when its horns are fallen off, they will never grow 
again ; and, on the contrary, if the same operation is performed when 
they are on, they will never fiill off. If only one of his testicles is 
taken out, he will want the horn on that side ; if one of the testicles 
im\y be tied up, he will want the horn of the opposite side. The 
increase of their provision also tends to facilitate the growth and the 
expansion of the horns; add M. Buffon thinks it possible to retard 
their growth entirely, by greaUy retrenching their rood.* As a proof 
of this, nothing can be more obvious than the difihrence betwisen a 
stag bred in fertile pastures and undisturbed by the hunter, and one 
often pursued and ill nourished. The fi>rmer hais his head expanded^, 
his anUers numerous, aiid the branches Chick ; the latter has but few 

* Baffon, vol. xi. p. 1 13. 
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.■ptkNiy- the traces of the blood-Yatads tipaii ifaem mo bot «Ggill^ 
•Qd- tbeexiNiiiiiixi but little. The betutjr end ibe of > their, hontt^ 
•ttiereforey inerktheir.iUeDgth end their vigoor; HMsii^of thevi'te^l* 
addjr»prheTe-beeD woanded, iie¥er>ehootiiig ouitfaatmiyiiiileiBl 
pfofiiitei*eo much edanred 10 tlue uuBiaL Tbos tbeipnfi mey* ia 
eveiy^ respect, be reeemUed toe Y^^getaUesobitaiice, grafted iqpoD 
Iheheed'of en enimeL Like a v^jietable theygrcnr fiom thei^eo^i 
tvamitiea; like e. Tegetable they aio for a while coToredwith a-beik 
Ihat nourishes tben; -likem TegetaUe they have their «nniisl pn»- 
dnetion and decay; and a strong. imagination might soivose; that 
. Ihetrleafy jprodoctions on niuch .the ammal .ftedsy go 4»iee nnra -to 
.tmB<ateiniiiS;horiis,* . 
. lllie stag is osoaUy n twdTcpnonth old 1^^ 
^ppm9.sAd,thenVsingtobi«^ is all. that. is assn - Air the 'ffsp 
ensonig.. About the b^ginniv^of springyAll^of this^khMlnvS' Mil 
jlojhed their horns, which Moff of themselves; fihoi^)^ ^wmsiimss 
the animal asrists the effixts<^nataret by rubbing. ibem afsinst^m 
Jtree*. ft seldom happens that; the fanndieS'On both sides ftU oflEat 
jhejHunetimiB, there often bsiiqr two or thiee>days<fa#ira«i :tlis 
dropping of the one and tbo other. The ojdatfgs mif^shed tlieg 
]KM|M;ftit, wfaidi' generally I happens towaidS: tbs ^latter »^ff4 Hif 
Bebmaiy^ or/the beginning of. Bfaidb; those.'oPtbe secoiid he^4 
£liamdy, sQch as are between ihre and six .yeai;sol4»)A^.|bpr 
boms about' the middle orlatter endQf.Jiiaicb;'those.ntatypHBgar» 
in the month of April; and the yoongest of.aO, nottiB *h^r^i^ 
or the bttvend of May : they generally shed than in^pools oif waisrt 
whither they retire from the heat; and this has given rise to the 
opinion of their always hiding their horns. These rules, though true 
in general, are yet subject to many variations; and univenMlly it 
is known that a severe winter retards the shedding of the horns. 

The horns of the stag generally increase in thickness and in height, 
from the second year of its age to the eighth. In this state of per* 
fection they continue during the vigour of life ; but as the animal 
grows old, the horns feel the impressions of age, and shrink like the 
rest of the body. No branch bears mm*e than twenty or twenty 
two antlers, even in the highest state of vigour ; and the number is 
subject to great variety ; for it happens that the stag at one year 
has either less or more, than the year preceding, in proportion to- the 
goodneis of his pasture, or the continuance of his security, as thess 
animals, seldom thrive when often roused by the hunters. Thehocns 
are also found to partake of the nature of the soil; in tfaemoie 
fertile pastures they are large and tender ; on the contrary, in. the 
•barren soil they are hard, stunted, and brittle > 

As soon as the stags have • shed their horns, they-' separate ftom 
.each other, and seek the plainer parts of the country, irranote from 
every other animal, which they are utterly unable to oppose. Tbe]r 
then walk with their heads stooping down, to keep tii^- horns, firom 

* M. Baffon has supposed something like this. Videpastm. 
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fliiiking against the branches of the- trees above. In this state of 
imbecility they continue near tliree months before their heads have 
acquired their full growth and solidity ;. and then, by rubbing them 
i^fainst the branches of every thicket, they at length clear Uiem of 
the skin which had contributed to their growth and nourishment. It 
if said by some that the horn takes the colour of the sap of the tree 
Ugainst which it is rubbed ; : and that some th\is become red when 
rubbed against the heath, and others brown by rubbing against the • 
oak ; this, however, is a mistake, since stags kept in parks where 
there are no trees, have a variety in the colour of their horns, which 
can be ascribed to nothing but nature. A short time after they have 
furnished their horns, they begin to feel the impressions^of the rut, 
or the desire of copulation. The old ones are the most forward ; and 
fibout the end of August, or the beginning of September, they quit 
4iw thickets, and return to the mountain in order to seek the hind, 
to whom they call with a loud tremulous note. At this time their 
neck isswoln; they appear bold and furious; fiy from country tO: 
country ; strike with their horns against the trees and other obstacles, 
tmd continue restless and fierce until they have • found the female,^ 
who at first flies- from them, but is at last compelled and overtaken. 
When two stags contend for the same female, how timorous soever 
they may appear at other times, they then - seem agitated with an 
micommon degree of ardour. They paw up the earth, menace each 
odier with their horns, bellow with all thehr force, and striking in a 
desperate manner against each other, seem determined upon death . 
or victory. This combat continues till one of them is defeated or 
flies;' and it often happens that the victor is obliged to fight several 
of those- battles before it remains undisputed master of the fiekl. 
The bib ones are generally the conquerors upon these occasions, as 
they have more strength and greater courage:, and these also are 
preferred by the hind to the young ones, as the latter are more 
^ble and less ardent. HoweVer, they are all equally inconstant^ 
• keeping to the female but a few days, and then seeking out for 
another^ not to be. enjoyed, perhaps, „ without a repetition of their 
former danger. 

In this manner, the stag continues to range from one to the other 
|(yr about three weeks, the time the rut continues; during which he 
acarcely eats, sleeps, or rests, but continues to pursue, to combat, 
and to enjoy. At the end of this period of madness, for- such in this 
iviimal it seems to be, the creature that was before so fat, sleek, and 
glossy, becomes lean^ feeble, and timid. He then retires from the 
herd to seek plenty and repose ; he frequents the side of the forest, 
and diooses the most nourishing pastures, remaining there till his 
strength is renewed. Thus is his whole life passed in the alter- 
nations of plenty and want, of corpulence and inanition, of health 
and sickness, without having his constitution much aflected by the 
violence of the change. As he is above five years coming to per- 
fection, he lives about forty years: and it is a general rule, that« 
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every eiiimftl livei about (even or eight times the nuniber of yean 
vhicli it continue* to grow. What, therefore, is reported concern- 
ing the life of this animal, hag arisen from the credulity of ignorance. 
Some lay, that a stag having been taken in Prance, with a collar on 
which vere written these words, " Casar hoc me donavit," this was 
interpreted of Julius Ccesar; but it is not considered that Ceesar is a 
general name for kings, and that one of the emperors of Germany, 
who are always styled Cnsars, might have ordered the inscription. 

This animal may differ in the term of his life, according to the 
goodness of his pasture, or the undisturbed repose he happens to 
enjoy. These are advantages that influence not only his age, but 
his size and his vigour. The slags of Ihe plains, the valleys, am) 
the little hills, witich abound in corn and pasture, are much more 
corpulent and much taller ihsn such as are bred on the rocky waste, 
or the heathy mountain. The latter are low, small, and meagre, 
incapable of going so swill as the former, although they are found 
to hold out much longer. They are also more artful in evading the 
hunters; iheir horns are generally black.and short, while those of 
the lowland stags are reddish and fiourishiug ; so iliat the animal 
seems to increase in beauty and stature in proportion to the goodness 
of the pasture which he enjoys in security. 

The usual colour of the stag in England is red ; nevertheless, Ibn 
greater number in other countries are brown. There are some few 
(hat are white ; but these seem to have obtained this colour in a 
former state of domestic tamenesa. Of ell the animals that are 
natives of this climate, there are none that have such a beautiful eye 
as the stag; it issparlcling, soA, and sensible. His senses of smell- 
ing and hearing are in no less perfection. When he is in the least 
alarmed, he lilts the head and erects the ears, standing for a few 
minutes as if in a listening posture. Whenever he ventures upon 
•ome UBknowD ground, or quibi his native covsiiDg, lie first Hapt M 
the akirt of the plain tn examine all apoond ; fas ne^t (qnu aglnat 
the wind to examine by the smelt if there be any enemy qipifiacfc- 
«d;. If a persoe should happen to wlusll^ oi call out b| it dnleiue. 
the stag is seen to stop abort in his slow measured pace, mm) gue 
upon the stranger with a kind of awkward admimlioa : if (fa* flWi- 
ning animal petxeives neither dogs nor Sre-9r$aa preparinig' tgnunt 
b'R), he goes forward, quite unooucemed, and slowly pro^eoi^itbboiA 
•fiering to fly. Man is not the enemy he is tDO*t afraid tiS', oa dw 
contrary, be seems to be delighted with the KXind of the ■hephtfd'a 
pttiei and the buirten MMnetnaiei make uh of that iwtmpMM tar 
aUure the poor anmal to hia destnctioo. 

The itag eata slowly, and is Teiy ddicate in the ^imoe of bia 
]»atiire. When h& has eaten a suflSciency, be tkeo retvet (0 tka 
covert of soma thidtet to tbew the cod iu seourity. His jmnimrtiw^ 
however, seema ptffinined wkh modi greater diflcultj (ban with 
the cow or sbeep ) fer the graM is not returned frooitbefintstMaacb 
wUbotit much straining, and a kind of hiccup, vbJdi is e«nlf per; 



CeiYed (jiutiiig (he whole time it cont^iuef. . This, nmy preeeed from 
the greater length of hjn neck» and the narrowpess of the passiig^ ^ 
thorn of the cow and the sheep k^nd hjGty^g itmuch wider. 

This aniinars voice is qiuch stronger, Ipuderyand isipN UoainukMiii^ 
IP proportion as he advances in age; in the time of nU, it is even 
terrible. . At that season he seems so transported with pasfubn that 
nothing obstructs his fury ; and wh^n at l^ay, he keepn. the dogs cC 
with great intrepidity. iSome years ago» William Duke of Cum^ 
berland caused a tiger and a stag to be enclosed in the same ai^sa; 
and the stag made so bold a defence, that the tiger was. at last 
obliged to fly. The stag seldom drinks pi the winter^ i^nd still less 
ia the spring, while the plants are tender and covered over with dew. 
It is in the heat of summer, and during the time pf rut, that he is 
seen constantly frequenting the sides of rivers and lakes, lui well to 
slake his thirst as to cool his ardour. He swims with great ease and 
st^rengthy and best at those tinges when he is fattest, his fat keeping 
him buoyant^ like oil upon the surface of the water, During, the 
fifue of rut he even ventures out to sea, and swims from .one island 
to another^ although there may be some leagues distance between 
them« 

The ery of the hind, or female^ is not sp loud i^ that of the male^ 
and is nev^r excited but by apprehension for herself or her young* 
it need scarcely be mentioned that she has no horns* qr that she is 
more feeble end unfit for hunting than the male. When once they 
have conceived, they separate frpyn the maleSy and then they both 
herd apart. The time of gestation continues between eight and 
nine months, and they generally produce but one at a time» Their 
usual season for bringing forth is about the month of May, .or the 
'(leginning ^f June, during which they teke great care to hide their 
young in the most obscure thickeU. Nor is this precaution without 
reason, since almost every creature is then i^ formidable enemy. The 
eagle, the falcon, the osprey, the wolf, th^ dog, and all the rapacious 
faikiily of the cat kind, are in contipuflj employment, to find out her 
retreat. But, what is more unnatural stilU the stag himself is a pro* 
{essed enemy, and she is obliged to use ell her arts to conceal her 
ypung from him af ifrom the most dangerous of her pursuers. Ai 
this season, therefore, the courage of the n^e seems transferred to> 
the female; she defends her yoqeg against her less. formidable 
opponents by force; and when pursued, by the hunter* she ever 
cnl^ herself to mislead him from the principal ofc^eets of her coik 
cem. She flies before the hounds for Wf the day, and then returaa 
to her young, whose life she has tl^is preserved at the haxard of her 
qwB^ The c^l/f for so tfojd young of this animsi is called, never 
quits the dam during the whpl^ summer; and in winters the hind» 
^o4 ali the males under a year old^.keep together^ and assemble in 
l^erds^ which are more numeroua ie pruportion ^s. the season is mor^ 
. severe. In the spring they separate ; the hinds to bring forth, while 
none but the year olds re^nain together : these animals are, how- 
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ever, in ^neral fond of herding and grazing in company ; it ii 
danger or necessity alone that separates them. 

The dangers they have to fear from other animals, are nothing 
when compared to those from man. The men of every age and 
nation have tnade the chase of the stag one of their most favourite 
pursuits; and those who first hunted from necessity hare continued 
it for arausemenl. In our own country, in particular, hDultng was 
ever esteemed as one of the principal diversions of the great." At 
lirst, indeed, the beasts of chase had the whole island for their range, 
and knew no other limits Uian tliose of the ocean. 

The Roman -jurisprudence, which was formed on the manners of 
^le first ages, established it as a law, that, as the natural right of 
things which have no master belongs to the first possessor, wild beasts, 
birda, and fishes, are (he property of whosoever could first take them. 
But the northern barbariamt, who overran the Roman empire, bring, 
ing with them the strongest relish for this amusement, and being 
now possessed of more ensy means of subsistence from tlie lands 
they had conquered, their chiefs and leaders began to appropriate 
the right of hunting, and, instead of a natural right, to make it a 
royal one. When the Saxon kings, therefore, had establislied them- 
selves in a heptarchy, the chases were reserved by each sovereign 
for his own particular amusement. Hunting and war, in those unci- 
vilized ages, were the only emplqyinents of the great. Their active 
but uncultivated minds were Buscef>tibte of no pleasures but thMe of 
a violent kind, such as gave eserciae to their bodies, and prevenled 
the unea«ness of thinking. But aa the Saxon kings only appropri- 
ated those lands to the business of the chose which were unoccupied 
before, so no individuols received any injury. But it was otherwise 
when the Norman kings were settled upon the throne. The passion 
for hunting was then carried to an excess, and every civil right was 
involved in general ruin- This ardour for hunting was stronger 
than the consideration of religion, even in a superstitious age. The 
village coannunities, nay, even the Aort sacred edifices, w«re thrown 
down, and all turned into one Tftat waste, to make room foranimaU, 
the objects of a lawless tynmt'a pleaauro. Sanguinary laws wen' 
anac(«<l tonreserve the gMi>&;-BDd^ in the reign of WHUtni' 
Rufusand Henry Uie Fint^ it was lMi«rimiiial' to destroy one (rflfe* 
kttman qiedes than a beast of diaae. - Thas-it contiAued'wfaire Ibe 
Nonnan line-filled the thrones but irilien the Saxon liiie-«i|a mrtOrr 
ed, under Henry the Second, the rigour of the fdrest-lavs wisinfU 
ened. The bar(HM abo for a long time imitated the eDcToadnneotsi 
as well as. the - amusements of ^ mtnercb; but when ptoperty 
became vatae equally divided, by the introddciicHi of arts and indds.^ 
ti7, theae extensive hunting grmmds became more limited; and 'as 
ullage and htMbandry increaaed, the bearits of diase w«ra cU^iedlO' 
yive way to othen more useful to tho community. Tbo#e*tastthM(s 

• toiiishawogfji- - '- . - ■■■■■'' 
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^f land, before dedicated to hunting,: were then contracted ; and^ hi 
prc^rtion at the useful arts gauied ground, they .protected and 
.encouraged the kbours of the induatriouiiy and repressed the licenti- 
^ousneai of the sportsman. It is, therefore, among the subjects of a 
despotic government only that these laws remain in full force, where 
iarge wastes lie uncultivated for the purpose of hunting, where the 
husbandman can find no protection from the invasions of his lord, 
or the continual depredations of those animals which he makes the 
objects of his pleasure. 

In the present cultivated state of this country, therefore, the stag 
is unknown in its wild natural state ; and such of them as remain 
among us are kept, under the name of red deer, in parks among the 
fallow deer. But they are become less common than formerly ; — ^its 
excessive viciousness during the rutting season, and the badness of 
Its flesh, inducing most people to part with the species. The few 
that still remain wild are to be found on the moors that border on 
Cornwall and Devonshire; and in Ireland,, on ■ most of the large 
mountains of that country. . 

. In England, the hunting the stag and the buck are performed in 
the same manner ; the animal is driven from some gentleman's park, 
and then hunted through the open country. But those who pursue 
the wild animal have a much higher object, as well as a greater 
variety in the chase. To let loose a creature that was already in 
our . possession, in order to catch it again, is, in my opinion, but a 
pocnr pursuit, as the reward, when obtained, is only what we before 
had given away. But to pursue an animal that owns no proprietor, 
and which he that first seizes may be said to possess, has something 
in it that seems at least more rational; this rewards the hunter for 
Ills toil, and seems to repay his industry. Besides, the superior 
strength and swiftness of the wild animal prolongs the amusement; 
it is possessed of more various arts to escape the hunter, and leads 
him to precipices where the danger ennobles the chase. In pursuing 
the animal let loose from a paik, as it is unused to danger, it is but 
little versed in the stratagems of escape ; the hunter follows as sure 
of overcoming, and feels none of those alternations of hopeomd fear 
winch arise from the uncertainty of success. But it is otherwise with 
• the mountain stag : having spent his whole life in a state of conti- 
nual « apprehension; having frequently been followed, and* as fre- 
quently escaped, he knows every trick to mislead, to confound, or 
'■ intimidate his pursu^!S ; to stimulate thdr ardour, and enhance their 
success. 

. Those wh6 hunt this animal have their peculiar terms for the 
different objects of their pursuit. The professors in every art takea 
pleasure in thus employing a language known only to themselves, 
and thus accumulate words which to the ignorant have the appear- 
ance of knowledge. In this manner, the stag is called the first year 
a oalfy or hind calf; the second year a knobber ; the third, a brock ; 
ihe fourth, a staggerd ; the fiflh, a stag ; the sixth, ; a hart. The 
iemale is called a hind; the first year she is a ca^; the second, a 
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iuaftt ; l)ie ihird, a Aintf. Tliu animal is iai<l to harbour in the 
piftce where he resides. When he cries, he ts said to bell ; the print 
ofbii hoof is called the tloi : his tail is called the tingle ; his excre- 
ment theyu""'! his horns are called his head; ifhen nmple, the 
firstyear they are called ArocAc J the third year, iptan ; the fourth 
year, that pari which bears the antlers is called the beam, Aod the 
little impreNions upon ila surface, glitleri ; those which rise frofn 
the crust of the beam are called pearh. The antlers also have dii- 
linct names: llie first that brancheB oS* is called the antler; the 
second, the tur-aniler; all the reet which grow afterwards, till you 
come to the lop, which is called the crown, are called rot/al anileri. 
The little fatuli about the tops are called croches. The impregiion 
on tlie place where the stag is lain, is called the layer. If it be in 
covert or a thicket, it is called his harbour. When a deer has pass- 
ed into a thicket, leaving marks whereby his bulk may be guessed, 
it is called an entri/. When they cast their heads, they are aaid to 
Meui. When they rub their heads, against trees ta bring olT the 
peel of their horns, they are said to/ray. When a stag liard hunt- 
ed takes to swimming in the water, he is said to go sail : when be 
turns his head against the hounds, be is said to ba^ ; and when the 
hounds pursue upon the scent until they have unharboiired the sU^, 
they are said to draw on the slot. 

Such are but a few of the many terms used by hunters in pursu- 
ing of the stag, most of which are now laid aside, or in use only 
among gamekeepers. The chase, however, is continued in inan; 
parts of the country where the red deer is preserved, and still makes 
the amusement of such as have nut found out more hberal entertain- 
ments. In those few places where the animal is perfectly wild, the 
amusement, as was said above, is superior. The first great care of 
the hunter, when he leads out his hounds to the mountain side, trtiere 
the deer are generally known to harbour, is to make choice of a 
proper stag to pursue. His ambition is to unharbour the largest and 
the boldest of the whole herd ; and for this purpose, he examines tl>e 
track, if there be any, which if he finds long and large, ho concludes 
that it must have belonged to a stag, and not a hind, the print of 
whose foot is rounder. Those marks also which he leaves on trees, 
by the rubbing of his horns, show his size, and point him out as the 
proper object of pursuit. Now to seek out a stag in liis haunt, it is 
to be observed, that he changes his manner of feeding every monthi 
From the conclusion of rutting time, which is November, he feeds in 
heaths and broomy places. In December they herd together, and 
withdraw into the strength of the forests, to shelter themselves from 
the severe weather, feeding on holm, elder trees, and brambles. 
The three following months they leave herding, but keep four or 
five in a company, and venture out lo the comers of the forest, where 
they feed on winter pasture, sumetimcB making their incursions into 
the neighbouring corn-fields, to feed upon the tender slioots just as 
ihey peep above ground. In April and May they rest in thickets 
and shady places, and seldom venture forth, unless roused by 
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c^proschiog danger. In September and October their annual 
araour returns ; and then they leave the thickets, boldly facing every 
clanger, without any certain place for food or harbour. When, by 
a knowledge of these circumstances, the hunter has found out the 
re^id^ice and the quality of his game, his nc^xt care is to uncMple 
aiMl cast off his hounds in the pursuit : these no sooner perceive the 
timorous animal that flies before them, but they altogether open ia 
full cry, pursuing rather by the scent than the view, encouraging 
each olher to continue the chase, and tracing the flying animal witE 
the most amazing sagacity. The hunters also are not less ardent in 
their. speed on horsdback, cheering up the dogs, and durecting them 
where to {lursue. • On the. other hand, the stag, when unharhoured^ 
flies at first, with the swiftness of the wind, leaving his pursuers 
several miles in the rear; and at length, having gained his former 
covertS) and no longer hearing the cries of the dogs and men that 
hehaijjust left behind, he stops, gazes round him, and seems to 
recover, his natural tranquillity. But this calm is of short duration, 
for his inveterate pursuers slowly and securely trace him along, and 
he onoe more hears the ap^nroaching destruction from behind. He 
again, therefore, renews his efforts to escape, and again lea?es his 
pursuers at almost the former distance; but this second effort makes 
him more feeble than 'before, and when they come up a second time, 
he is unable to outstrip them with equal velocity. The poor animal 
now, therefore, is obliged to have recourse to all his little arts of 
escape, which sometimes, though but seldom, avail him. In pro^ 
portion as his strength fails him, the ardour of his pursuers is inflamed ; 
he tracks more heavily on the ground, and this increasing the 
strength of the scent, redoubles the cries of the hounds, and enforces 
their speed. It is then that the stag seeks refuge among the herd,, 
and tries every artifice to put off some other head for his own. Some- 
times he will send ibrth some little deer in his stead, in the mean 
time lying close himself that the hounds may overshoot him. He 
will break into one thicket after another to find deer, rousing them, 
gathering them together^ and endeavouring to put them upon the 
tracks he has made. His old companions, however, with a true 
spirit of . ingratitude, now all forsake and diun him with the most 
, watchful industry, leaving the unhappy creature to take his fate by 
himself. Thus abandoned of his fellows, he again tries other arts^ 
by doubling and crossing in some hard-beat^ highway, where the 
Bcent is least perceivable. He now also runs against the wind, not 
only to cool himself, but the better to hear the voice, and judge of 
the distance of his implacable pursuers. It is. now easily perceivable 
howisorely he is pressed by his manner of rupnipg, which, from the 
bounding easy pace with which he began, is converted into a stiff 
and short manner of going; his mputh also ip black and dry, without 
foam on it ; his tongue hangs out ; and the tears, as some say, are 
fieen starting from his eyes. His last refuge, when every other 
method of safety has failed him, is to take the water, and to attempt 
an escape by crossing whatever lake or river he happens to approach. 
VOL. I.— No. XVn. 3C 
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While Bwimniing, he takes nil pcwsible care to keep in (he middle of 
tlie stream, lesi by touching' ibe bough of a tree, or the herbage on 
the banks, lie maj give scent to the hounds. He is also ever found 
to swim ngainst the glre&m; t^eoce the huntsmen have made it into 
a kind of proTerb, Thai ke that teould his chatcjind, must tip with 
the river and rfoirn wilk the wind. On this occasion too he will 
often cover himself under water, so as tosliow Dothlng but the tip of 
his nose. Every resource and every art being at length e^ihausted, 
the poor crea>ture tries ihe last remains of bis strength, by boldly 
opposing those enemies he cannot escape; he therefore faces the 
dogs and men, threatens with his horns, guards himself on eveiy 
side. Mid for somo time stands at bay. In this manner, quite 
desperate, lie furiously aims at the (irst dog or man that approaches; 
and it often happens that he does not die unrevenged. At that lime 
ihe more prudent, both of the dogs aud men, neem willing to avoid 
faim; but the whole pack <]uickly coming up, he is soon surrounded 
aud brought down, and the huntsman winds a treble mart, as it is 
called, with his horn. 

Such is the manner of pursuing this animal in England ; bat evwy 
country has a peculiar method of its own, adapted either to the 
nature of the climMe, or the face of the soil. The ancient manner 
was very diff'erent from that practised at present ; they used their 
di^ only to find out the game, but not to rouse it. Renco they 
were not curious as to the music of their hounds, or the compoMtitin 
ofllieir pack; the dog that opened before he bad discovered his 
game, was held in no estimation. It was their usual manner silently 
to find out the animal's retreat, and surroand it with nets and engines, 
ilien to drive him up with all their cries, and thus force him into the 
toils which they had previously prepared. 

Insucceeding times the fashion seemed to alter; and particularly 
in Sicily, the manner of hunting was as follows." The nobles anil 
gentry being informed which -wtiy a herd ofdeer passed,. gars ndtiot 
to om another, and appointed a day of himting. Fortfaia purpoe, 
every one 'was to bring a croes-bow, or a long-bow, and a bondje of 
SlaTes, shod with iron, the beads bored, with a cord pasatQg: throi^ 
them all. Thus provided, they came to where the herd cotitihiM 
grazing, wad casting: themselves about in a large ring, stuimiiM 
the deer on every ude. Then each taking his stand, nnbomid'ilii 
ftggol, letup hii Blak«t and lied the end of the cord to that of JM 
next neighbour, at the distance of about ten feetune from the O^er. 
Between each of these stakes was hung a bunch of cnnmii (b^thi*!^ 
and so disposed, that- with the least breath of wind they vooM wEAl 
Tonnd, and preserve a sort of fluttering motion. This done, tiie 
peraoos who set up the staves withdrew, and hid tbeaMelvcMin'thl 
neighbouring coverts ; Uien the ditef huatsman, entornig wM) \» 
bounds within the lines, roused the game with a fall cry. - The deer, 
fligfalsd, and dying on all «des, upon approaching ibe lines wA 

* Her. Hieroglyph, lib. vlt. cap. 0. 
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soifed awaj by the fluttering of the feathers, and wandered about 
wj^fain this artificial paling, still Bwed by the shining and fluttering 
plumage that encircled their retreat : the huntsman, however, still 
pursuing, and calling every person by name as he passed by their 
standi commanded him to shoot the first, third, or sixth, as he 
pleased ; and if any of them missed, or singled out another than that 
assi^ed him, it was considered as a most ^ameful mischance. In 
this manner, however, the whole herd was at last destroyed ; and 
the day concluded with mirth and feasting. . 

The stags of China are of a particular kind, for they are no taller 
than a common house dog; and hunting themas one of the principal 
diversions of the great. Their flesh, while young, is exceedingly 
good ; but when they arrive at maturity, it begins to grow hard and 
tough : however, the tongue, the muzzle, and the ears, are in par- 
ticular esteem among that luxurious people. Their manner of taking 
them is singular enough : They carry with them the heads of some 
of the females stufied, and learn exactly to imitate their cry : upon 
this the male does not fail to appear, and looking on all sides, per- 
Ceives the head, which is all that the hunter, who is himself con- 
cealed, discovers. Upon his nearer approach, the whole company 
rise, surround, and often take him alive. 

There are very few varieties in the red deep of this country, and 
they are mostly found of the same size and colour. But it is other- 
wise in difierent parts of the world, where they are seen to difier in 
form, in size, in horns, and in colour. 

The stag of Corsica is a very small animal, being not above half 
the size of those common among us. His body is short and thick, 
his 1^^ short, and his hair of a dark brown. 

There is, in the forests of Germany, a kind of stag, named by the 
ancients the TragelaphuSy and which the natives call the Bran Deer^ 
or the Brown Deer. This is of a darker colour than the common 
stag, of a lighter shade upon the belly, long hair upon the neck and 
throat, by which it appears bearded, like the goat. 

Tliere- is also a very beautiful stag, which by some is said to be a 
native of Sardinia, but others (among whom is M. Buflbn) are of 
opinion that it comes from Africa or the East Indies. He calls it the 
Axiiy after Pliny ; and considers it as making the shade between the 
stag and the fallow-deer. The horns of the Axis are round, like 
those of the stag; but the form of its body entirely resembles that of 
tbe bock, and the size also is exactly the same. The hair is of fodif 
cokQn; namely, fallow, white, black, and grey. The' white is 
predominant under the belly, on the inside of the thighs and the 
legs. Along the back there are two rows of spots in a right line ; 
bat tbose on other parts of the body are very irregular. A white 
line runs along each side of this animal, while the head and neck are 
grey. The tail is black above and whit« beneath, and the hair upon 
it is six inches long. 

Although there are but few individuals of the deer kind, yet the 
race seems diflused over all parts of the earth. The new continent 



dt Asiierkm, in irtridi oddi^ tfaa ibeep, ^ goal, nor (hegandev 
kaif^ been originnflT bred, neWAel€H'|tod£Ksef«ta(^, aod'odier 
animals of the deer kindi in mflkdent plenty. Hie Meadoani have a 
breal ofwhitegtagsiti their paritt, which On^^ call 8iag» Bm^* 
iTiiwftaga of Canada diftr from ipdri M(I nodiing'eiieeptdieini^ of 
theikimi, irhiich m them is'gteater ; and thadireietimii c€the'«Btoi^ 
irhich rater torn btcck than project forward,, as in those of Bqnpe. 
T%e same diflbitaee <lf sise that obtains anbong our stags is also-le 
be seen in that country ; «nd, as we are informed bj .Rayseb, the 
Ameriesns har^ biroaght them into the same stale of domeatie lano- 
liess that we have our sheep, goats, or Usdc cattle. ^Theyaeodtiisin 
forth in theday-timis to feed in- the forests, and at n%ht thej seCam 
home with the herdsman who guards them. • The inhabitafnts hare 
no other milk but n^ml thehuid produces^ andusono other cheese 
bot what is nfade from thence^ In this manner we ind, that an 
animal wUdi seems made only for maa^s amusement, way be easil|y 
brought to supply his necessities. NatoM has many stores of happi* 
ness and pfenty in resiBrre, whidi oidy Iront the -call of indosafj 
to be produced, and now remain al candidates. for. hnaaan appo> 
batiod. 



THE FALLOW-DBBR; 

No two animab cui be more nearly allied than the stag and the 
fallow-deer.t Alike in form, alike in c^ispcsitipn, in the superb 
furniture of their heads, in their swiflness and timidity ; and yet no 
two animals keep more distinct, or avoid each other with more fixed 
animosity. They are never seen to herd in the same place, they 
never engender together, or form, a mixed breed ; and even in those 
countries where the stag is common, the buck seems to be entirely a 
stranger. In short, they both form distinct families; which, though 
so seemingly near, are still remote; and although with the same 
habitudes, yet .retain an unalterable aversion. 

The fallow-deer, as they are much smaller, so they seem of a 
nature less robust, and less savage than those of the stag kind. They 
are found but rarely wild in the forests; they are, in general, bred 
up in parks, and kept for the purposes of hunting, or of luxury, their 
flesh being preferred to that of any other animal. It need scarcely 
be mentioned, that the horns of the buck make its principal di»- 
tinction, being broad and palmated, whereas those of the stag 
^re in every part round. In the one, they are flatted and spread 
like the palm of the band ; in the other they grow like a tree, ev^ 
branch being of the shape of the stem that bears it. The fallow* 

♦ Buffon, vol. xii. p. 85, { 

t Ibid. p. ae. 



deer alto has the tail longer, and the hair lighter than the 
stag ; in other respects, they pretty nearly resemble one another.^ 
- The head of the buck, as of all other animals of this kind, is shed 
eyery year, and takes the usual time for repairing. The only 
difference between it and the stag is, that this change hmpp^m later 
hi the buck ; and its rutting time, consequently, falls more into the 
innter. It is not found so furious at this season as the former, nor 
does it so much exhaust itself by the violence of its ardour. It doen 
not quit its natural pastures in quest of the female, nor does it attack 
other animals with indiscrinmate ferocity; however, the males 
Combat for the female among each other, and it is not without 
many contests, that one buck is seen to become master of the whole 
herd. 

It ofUin happens, also, that a herd of fallow-deer is seen to divide 
into two parties, and engage each other with great ardour and obsti- 
nacy .t They both seem desirous of gaining some favourite spot of 
the park for pasture, and of driving the vanquished party into the 
eoarser and more disagreeable parts. Each of these factions has its 
particular chief; namely, the two oldest and strongest of the herd. 
These lead on to the engagement, and the rest follow under their 
direction. These combats are singular enough, from the disposition 
and conduct which seem to regulate their mutual effbrts. They 
attack with order, and support ^e assault with courage ; they come 
to each other's assistance, they retire, they rally, and never give up 
the victory upon a single defeat. The combat is renewed for several 
days together; until at length the most feeble side is obliged to give 
way, and is content to escape to the most disagreeable part of the 
park, where only they can find safety and protection. 

The fallow-deer is easily tamed, and feeds upon many things which 
the stag refuses. By this means it preserves its venison better ; and 
^ven after rutting it does not appear entirely exhausted. It con- 
tinues almost in the same state through the whole year, although 
there are particular seasons when i^ flesh is chiefly in esteem. This 
animal also browzes closer than the stag; for which reason it is 
moT^ prejudicial among young trees, which it oflen strips too close 
for recovery. The young deer eat much faster and more greedily 
than the old ; they seek the female at then: second year, and, like 

r* Mr. White, in his Natural History of Selborne, informs us, that the 
fallow-deer is furnished with two spiracula, or breathing places, besides the 
nostrils. When deer are thirsty they plunge their noses, like some horses, 
very deep under water while in the act o/ drinking, and continue them in 
that situation for a considerable time ; but, to obviate any incoBTeniency, 
they can open two vents, one at the inner corner of each eye, having a com- 
munication with the nose. This seems, as our author observes, to be an 
extraordinary provision of nature ; for it looks as if these creatures could 
not be suffocated, though their mouths and nostrils were both stopped. This 
eurious formation of the head, he farther remarks, may be of singular service 
to beasts of chase, by affording them free respiration ; and no doubt these 
additional nostrils are thrown open .when they are hard run. Mr. Pennant 
has observed the same curious orginization in the antelope.] 

t Buffon, vol. xii. p. SO. 
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AailaC. anlMidof nri«^. Tbo doa gow «ilb jomg abon 
tiffit moa&M, lilu ibe hind, aod comnHinl} briiigt fbrthoneMa 
tinw; but tbity diflb in titu, tfau dte budc ocmdw to {nrfeplicin mt 
tbrae. Bad ])vm till lixtaen, wtwnu the itag doM potcopM to fm- 
todkn till mtaOfVidirtM tin taity. 

Am ihk uiinwl.iB a bawt of cbaM* likfl tfaa M>tt ■otfce.biaitaai 
lifiJB ioTOiteid a aumbsr of namea felatiTa ,to tin.- Tba, bode b tb* 
|nit jaar <;allad Kfaient thamaonA, a pricket; the third, a <a«f j, 
^ fouTtb, .a Vtre ; the fifth, k ^A- o/' ihejirst head ; and the «4r 
■.^nwf tacit •■ the female ia called a (/ae ; (lie first year ayaunr-^id. 
die awond » f^f- Tfie manner of hunting the buck is pretty ipniqfc - 
Qie aame jm tlut of ita^ 4iunting, ttxccpt Chat less skill is requiraiLiia 
tfaelaUo'. The buck ii more eaiily roused ; it is sufficient to jqdiv- 
tt^'the view, and mark ,viM^ grore or caTBrtitpittets,aait #aot. 
Inoini to wander far frondiHice, nor. like tfia ataji. U» diwigo^ - 
l^vr* or place ' of repoaa. Whra hanl^luiiiialcillakqitaapqH 
*tr^ boM orcoreriwilb «)u(£ St i« anaajiitsd,.io tba iacgpf^tfiai$f. 
partaof tluiwood, or the ateqae of the monnuin }, noc Ifltg thy4*8r 
fljjag before the bouadi^ nor oniafutg. qo^ dodbSng, no^ Dpung ai^. 
of the aubtletiea which tbe atag ia acouBtonied tt). It.wJQ taJ^ Uw 
WKlBT irtien'ioreiy prened, but Hldom a great mar; nwoanit 
iirini 10 long, nor w aif iAly ai the foqnc?; In generml, the ^rangthf 
(hat^nniiig, and the courage of this animal, an iafenor to thoMirf 
^atag'; end, ccouequentljr, it affords neither ao long, aovaaaaib 
aoF ao oibatinate a cnan ; Iwiipea, being lighter, and not traokiiig 
BO deeply, it leavea a lew powerfiil and laMing'Sosot, Aod the doga 
in tlie pursuit ore more frequently at a fault 

As the buck is a more delicate auimal than the stag, so also it is 
subject to greater varieties.* We have in England two varieties 
of the fallow-deer, which are said to be of foreign origin : the beao- 
tiful spotted kind, which is supposed to have been brought from 
Bengal ; and the very deep brown sort, that are now so common in 
several parts of this kingdom. These were introduced by King 
James the first from Norway ; for, having observed their bardineaa, 
and that they could endure the winter, even in ^t severe climate, 
without fodder, he brought over some of tbeui Into Scotland, and 
disposed of them among his chases. Since Chat time they have muU 
tipiied in many parts of the Bricish empire; and England is now 
become more famous for its venison than any other country in the 
world. Whatever pains the French have taken to rival ns in this 
particular, the Sesb of their fallow-deer, of which they keep but a 
few, has neither the fatness nor the flavour of that fed upon £ngliib 
pasture. 

However, there is scarcely a country in Europe, except far to the 
northward, in which this animal b a stranger. The Spanish fallow- 
deer are as large as stags, but of a darker colour, and a more slender 
neck: their tails are longer than those of ours; tbey are black 
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above, and white below. Tlie^ VirgpiniaA deer are larger and stronger 
thanoora* with great neeks, and their colour inclinable to grey. 
Other kinds have the hooft of their hind legs mailed outwardly Witk 
a whkespot; aad their ears and tails much longer than the common; 
One of theae have been seen full of white spots, with a Mack list 
down die middle of his back. In Guiana, a country of South Ame- 
rica, according to Labat, there are deer without horns, which are 
much less dian those of Europe, but resembling them in every other 
particular. They are very lively, light of course, and excessively 
fearfid; their hair is of a reddish fallow, their heads are smaD'and 
lean, their ears little, their necks long and arched, the tail short, and 
the sight piercing. When pursued, Aey fly into places w4)ere nof 
other animal can follow them. The Negroes who pursue them,- 
stand to watch for them in narrow paths, which lead to the brook or. 
the meadow where they feed ; there waiting in the utmost silence, 
(for the slightest sound will drive them away,) the Negro, when he 
pea^ves the animal within reach, shoots, and is happy if he can 
iMniig down his game. Their flesh, though seldom fat, is con- 
sidered as a great delicacy, and the hunter is well rewarded for h\H 
trodble. 



THE ROEBUCK. 

The Roebuck is the smallest of the deer kind known in our cli'- 
mate, and is now almost extinct among us, except in some parts of 
the Highlands of Scotland. It is generally about three feet long, 
and about two feet high. The horns are from eight to nine inches 
long, upright, round, and divided into only three branches. The 
body is covered with very long hair, well adapted to the rigour of 
its mountainous abode. The lower part of each hair is ash colour; 
near the ends is a narrow bar of black, and the points are yellow. 
The hairs on the face are black, tipped with ash colour. The eitrs 
are long, their insides of a pale yellow, and covered with long ha^". 
The spaces bordering on the eyes and mouth are black. The chest, 
belly, and legs, and the inside of the thighs, are of a yellowish -while; 
the rump is of a pure white, ai\d the tail very short. The make of 
this little animal is very elegant, and its swiftness equals its beauty. 
It differs irom4he fallow-deer in having round horns, and not flatted 
like theirs. It differs from the stag, in its smaller sise, and the ]H0«> 
portionable paucity of its antlers; and it differs from all of the goat 
kind, as it annually sheds its head, and obtains a new one, which 
none of that kind are ever seen to do. 

As the stag frequents the thickest forests, and the sides of the 
highest mountains, the roebuck, with humbler ambition, courts the 
diady thicket, and the rising slope. Although less in size, and iiir 
inferior in strength to the stag, it is yet more beautiful, more active, 
and even more courageous : its hair is always smooth, clean, and 
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Si^r ; and U fttciueDts odI^ the c|rieft|4Boei, aad oCthA'pumt 
ougli but a Tery little aDunaly as we pave already obeeiYedy y^ 
iHieD its yoong ii altadced, it fiMses eteii the tUg.tittmlif and ofteb 
comee off TietorioiiB.* AH itf moliooM. are elegaot aod eu^i it 
boandfl withoiit effort, aad.contiixiieithe^Goaise.wiAbiit little lati^^ 
It is also possessed of more cunniDg in aviwliiig the hunter, is laoro 
^ifikmlt to pmrsuet and, although its «Bent is much stronger tfaan-tkit 
^ the stag, it H more firequenUy foiqid to make a good retreat :-it 
is not with the ro^NMk as with the stag, who never. oibn to use art 
mtil his strength is beginning to decline ; this mdre cunning aioJlMsb 
when it finds &t its fint efforts to escape are without auoeess, lelani 
upon its former track, agam goes forward, and again reComsy wM 
by its various windings it hnui; entirely confoCinmid the scant,* atad 
joined the last emanati<»is to those of its.former coarse^ btbeo»ifajpi 
a booady goes to one side, lies flat oppn its bfelly, and pensilntte 
pack to P9UM by very near without i^^ring to jtir. . • f •: ' i 

But the roebudc diflbrs not only from t^ stag injHi|)erior4BttlBi«gjf 
but also in its' natural appetitei^ its inclinations, and its wfaola habits 
of living. Instead of herding together, these abinuda live in eepants 
fiuniUes ; the ske, the dam, and the young (mes associate togMherf 
and never admit a stranger into their little community. All others 
of the deer kind are inconstant in their affection; but. the roebuck 
nev^ leaves its mate; and as they have been ^nerally bred up 
together from their first fawning, they con<»ive so strong an attadi- 
ment, the male for the female, that they ;iever after separate. Their 
ratting season continues Imt fifteen days, finomithe latter end* of 
October to about the middle of Novemb^. IVy are hot at thai 
time, like the stag, overloaded with fat ; they have not that strong 
odour which is perceived in all others of the deer kind; they have 
none of those furious excesses ; nothing, in short, that alters their 
state ; they only drive away their fawns upon these occasions, the 
buck forcing them to retire, in order to make room for a succeeding 
progeny : however, when the copulating season is over, the fawns 
return to their does, and remain with them some time longer ; after 
which they quit them entirely, in order to begin an independent 
family of their own. The female goes with young but five months 
and a half; which alone serves to distinguish this animal from all 
others of the deer kind, that continue pregnant more than eight. : In 
this respect, she rather approaches more nearly to the goat kind ; 
from which, however, this race is separated by the male's annually 
casting its boms. 

When the female is ready to bring forth, she seeks a retreat in the 
thickest part of the woods, being not less apprehensive of the buck, 
from whom she then separates, than of the wolf, the wild cat, and 
almost every ravenous animal of the forest: she generally produces 
two at a time, and three but very rarely. In about ten or twelve 
days these are able to follow their dam, except in cases of warm 

♦ Biiffon, vol. xii. p. 75. 



imrmnt^ when th^ strength is not equal to the fatigue. Upon such 
<N»asions» the tenderness of the dam is reiy extracHtlinary ; leaving 
them in the deepest thickets, she offers herself to the danger, flies 
before the hounds, and does all in her power to lead them from the 
mreat where she has lodged her Ktde ones. Such animals m are 
nearlj upon her own level she boldly encounters; attacks the stag, 
the wild eat, and even the wolf; and while she has life, continues 
lier^flbrts to protect her young. Yet all her endeavours iare oflen 
JVfdn ; about the month of May, which is her fawning time, there is 
a greater destruction among those animals than at any other season 
of the year. Numbers of the fawns are taken alive by the peasants ; 
Hombm are feuikl out and worried by the dogs, and still m(»e'by 
the wolf, which has always been their moist inveterate enemy. By 
these continual depredations upon this beautiful creature, the roebuck 
is every day becoming scarcer, and the whole race in many coun- 
tries is whoHy worn out. They were once common in England : 
the huntsmen, who characterized only such beasts as they knewj 
have given names to the different kinds and ages, as to the stag : thus 
they called it the first year, a hind; the second, a gyrle; and the 
thiid, a kemuse ; but these names at present are utterly useless, since 
the animal no longer exists among us. Even in France, where it 
was once extremely common, it is now confined to a few provinces ; 
and it is probable that in an age or two the whole breed will be 
utterly extirpated. M. Bufibn indeed observes, that in those districts 
where it is mostly found, ft seems to maintain its usual plenty, and 
that the balance between its destruction and increase is held pretty 
even ; liowever, the number in general is known to •decrease, ibr 
whei^ver cultivation takes place, the beasts of nature are known to 
retire. Many animals that once iourished in the world may now be 
extinct ; and the descriptions of Aristotle and Pliny, though taken 
from life, may be considered as fabulous, as their archetypes are no 
longer existing. 

The fawns continue to follow the deer eight or nine months in all ; 
and upon separating, their horns begin to appear, simple and with-> 
out antlers the first year, as in those of the stag kind.* These they 
shed at the latter end of autumn, and renew during the winter; 
differing in this from the stag, who sheds them in spring, and renews 
them in summer. When the roebuck's head is completely furnished, 
it rubs the horns against trees in the manner of the stag, and thus 
strips them of the rough skin and the blood-vessels, which no longer 
contribute to their nourishment and growth* When these fail, and 
BOW -ones begin to appear, the roebuck does not retire as the stctg to 
covert of the wood, but continues its usual haunts, only keeping 
down fts head to avoid striking its horns against the branches of trees, 
the pain of which it seems to feel with exquisite sensibility. The 
stag, who sheds his horns in summer, is obliged to seek a retreat from 
the flies, that at that time greatly incommode him ; but the roebuck, 

* BuffoD, vol. xil. p. 88. 
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ndboilwdi theniQwiotw, »• under op taiAi neeqiiitj; Md^jtmt 
•nuoDtry, doe«*iH>tt8eparMA ftbm. to ilHUefinni^ie. but keept^. untb 
tW femaloii^ Uie je«r,nN4ML* . . .: 

At tb0:gmiirtb of ihe.noebi^ 
iVMdMT'lbMiiUii^'Of the «^A iK>;iM Ulawproooi^kmMriaFsbortiv^ 
It aeldooi- b.foupcl to ctsUNid. abore.tmalfiiiiw lUUeo yeiu»;i wmiM 
kept tanie, H doef^not Uwe^bo^m-oi^gavmii It iiraA eoiMLaCA 
ireiy delksete/ixnttitatkwyieira^ andMmMMb 

I| must Ini pennM^ witk e, fenpttle^ and' kept'ioer peifcof M leeifce 
kmidred MDM,, l%(j may euil^be^ibduedf bot; sever IberoB^rijr 
tamed* -NQftrta^xiiiisteadiihemtab^'fiunUiavwilh 
bn altiwslted;. tO: binL. Th^. ttiU piramire n.pevtef tbeirmtanl 
wtldneirft aod are nvbjeiest lqL,teiroiv ^intbQiit. a ; eaoee* > Thqrtewnei 

against tbtiwelWaftliiweDdOt^ faMpk theiv Kmhij.aBd 

beeome nttcriy disabled* . Wbatover ^eare. k -. tefcfai lo.lami' them 
Ihej are never enliie^ to be-jrtdied oD,.aS)they)ha?a .ea gii we K ilti^ 
of to oe n oM, wadaoae^tiitei^ strike atf theee th^4lisUh0'Wlli^%d»» 
giise^offinwelhatisveryidaQeeronsi. : 

Theerj of tberoebnoh itjAeither eeilood noe^p ficequantjiftliMt 
of tbeslag< The:jf^ong'ODe»byeatyuriitiwtoi^^ 
the ditoi, whidi the homenh eerily iontiUe^ jwi^ofteii tboe.aUeise As 
idoMle to her deetiocticB. <Upop some oedasieos «ileo<tbey .beMne 
kk « manner intoxkaled with torit^lbod^.irlnchy dxm^&i^iKfn^m 
aaid .to feftntat in^ jtheir •stomaeb% and ith^y ace Aen.inkjr Msb 
takeo« InsimBaeFthey^kc»epoloiiQ ondet'eovertofthofq^ 
aeMom ventore out, except in violent heats» to drink at . seme river 
or fountain. In general, however, they are contented. to slake their 
thirst with the dew that falls on the grass and the leases of trees, and 
seldom risk their safety to satisfy their appetite. They delight chiedy 
in hilly grounds, preferring the tender branches and buds, of trees to 
com, or other vegetables; and it is universally allowed that the 
flesh of those between one and two years old \a the greatest delicsscy 
that is known. Periiaps, abo, the scarceness of it enhances its 
flavour. 

In America this animal is much more common, than in Europe. 
With us there are but two known varieties ; the red, which is the 
larger sort; and the brown, with a spot behind, which is less*. . Bat 
in the new continent the breed is extremely numerous^ and the 
varieties in equal proportion. In Louisiana, where they . are ex- 
tremely common, they are much larger than in Europe; and the 
inhabitants live in a great measure upon its flesh, which tastes like 
mutton when well faUed. They are found also in Brazil, where they 
have the name of Cugaeu Apara^ only differing from ours in some 
slight deviations in the horns. This animal is also said to be com- 
mon in China; although such as have described it seem to confound 
it with the musk-goat, which is of a quite different nature. . 

* Buflfbn, vol. xH. p. d8. 
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: We have hitherto been, describing minute animab inoomparisoii 
of the £lk, the sice of which, from concurrent iestimonyy appears to 
be equal to that of the elephant itself. It is an animal rather of the 
•bu<^ iban the stag kind, as its horns are flattri Awards the top; 
but it is far. beyond both in stature, some of them being known to 
Jbe above ten feet high. It is a native both of the old and new cov- 
:tinent, being known in Europe under the name of the Elk, .and in 
Jimerica by thai of the Moose-deer. It is sometimes taken in the 
German and Russian forests, although seldom appearing ; but it is 
extremely common in North America, where the natives pursue and 
track it in the snow. The accounts of this animal are extremely 
^nurious; some describing it as being no higher than a horse, and 
otbera above twelve feet high. . 

As the stature of this creature makes its chief peculialrity, so it were 
to be wished that we could come to some precision upon that heaid. 
If we were to judge of its size by the horns which are sometimes 
jTortuitously dug up in many parts of Ireland, we should not be much 
amisft in ascribing them to an animal at least ten feet high. One of 
4bese I bave seen, which was ten feet nine inches from one tip to the 
x>ther. From such dimensions, it is easy to ^perceive that it required 
.an animal far beyond the size of a horse to support them. To bear 
A bead with such extensive and heavy antlers, required no small 
d^;ree of strength; and without all doubt, the bulk of the body 
must have been proportionable to the size of the horns. I remember 
some years ago to have seen a small moose-deer, which was brought 
from America by a gentleman of Ireland ; it was about the size of 
a horse, and the horns were very litUe larger than those of a common 
-^stag : this, therefore, serves to prove that the horns bear an exact 
-proprntion to the animal's size. The small elk has but small horns; 
whereas those enormous ones which we have described above, must 
have belonged to a proportionable creature. In all the more noble 
animals, nature observes a perfect symmetry ; and it is not to be 
supposed that she fails in this single instance. We have no reason, 
therefore, to doubt the accounts of Jocelyn and Dudley, who affirm 
that they have been found fourteen spans, which, at nine inches to 
a span, makes the animal almost eleven feet high. Others have 
extended their accounts to twelve and fourteen feet, which makes 
; this creature one of the most formidable of the forest. 

There is but very little difference between the European elk and 
.tbe A>Berican moose-deer, as they are but varieties of the same ani- 
mal. It may be rather larger in America than with us, as in the 
forests of that uppeopled country it receives less disturbance than in 
our own. In all places, however, it is timorous and gentle ; content 
with its pasture, wad never willing to disturb any other animal, when 
supplied itself. 

The Eurc^pean elk grows lo about seven or eight feet high. In 
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the jear 1742 there was a female of tins animal shown at Vmt, 
whidi was cau^t in a forest of Red Rnssia, belonging to the CSwnt 
of Tartary ; * it was then bat jonng, and its height was even at that 
time six feet iMten inches; imt the describer obs ertc s i •that itiwa 
«tnoe beeomemich taller and thicker^ so tha^ we aiaj sni^tMM ^hii 
ftmal* at leastseveo feet lugh. Tbera baVe bten *no fotd ^ppot** 
tonities of seeing thei male; bat by the role of ptoporth m^ ^ tmf. 
estimate his siae at eight or nine feet at th^ least, whi6h is sfaoHt 
twice as Ugli as an drdinaty'horsB. Ttie height, howet^y-xdr-tte 
leniale, which was neasared, was bot sis feet seren in^h^ Paria 
measure, or ahnost seren Bng^ish feet high. It was tea feet •'feooi 
Ibe tip of the nose to the msertioD of the tail, and eight feet roand 
the bodj. The hair was rerj bng^ and coarse, Kke that dP-a witt 
boar. The ean resembled these of a mule, and were » Ibot and* 
ladf long. The u^per jaw was knger by vs inches than the lo^art 
and like other raminating animals, it had no teeth^ (catting leM^ i 
aoppose Uie describer means). Itbada large beaid uiderthe throat, 
fikeagoat; and in the nAldle cf the foiehead, between the ttoMi^ 
<faere was a bone as large as an egg. The nostrib were feqr indiab 
long on each ride of this mouth. It made ase |sf bs fece«^feec is a 
defence against its enemies. Those who shewed it assMed» . that ft 
Tan with astonishing swiftness; and that it swam alsD with tetliA 
expedition, and was Tery fond of the water. Hdbj" garis it Htty 
pounds of bread oTciy day, beskles bay, and it diMk eigfit fauekels 
^wMUst* It was tame and femfliar, and sobmiariYe .enoiq|h Jo id 
keeper. 

This description difiera in many circumstances from that whidi we 
have of the moose, or American elk, which the French call the 
Original. Of these there are two kinds ; the common light grey 
moose, which is not very large ; and the black moose, which gprows 
to an enormous height. Mr. Dudley observes, that a doe or hmd of 
the black moose kind, of the fourth year, wanted but an inch of 
seven feet high. All, however, of both kinds, have flat pahned 
horns, not unlike the fallow-deer, only that the palm is much larger, 
having a short trunk at the head, and then immediately spreading 
above a foot broad, with a kind of small antlers, like teeth, on one 
of the edges. In this particular, all of the elk kind agree, 
as well the European elk as the grey and the black moose- 
deer. 

The grey moose-deer is about the size of a horse ; and although 
it has large buttocks, its tail is not above an inch long. As in all 
of this kind the upper lip is much longer than the under, it is said 
that tliey continue to go backward as they feed. Their nostrils are 
so large that a man may thrust his hand in a considerable way ; and 
their horns are as long as those of a stag, but, as was observed, much 
broader. 

The black moose is the enormous animal mentioned above, from 

* Dictioiuiaire^RaisoEnd des Animaux. Au nom^ Elan*, 
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eight to twelve feet high. Jocelyn, who is the first English writer 
that mentions it, says, that it is a goodlj creature^ twelve feet high^ 
with exceeding fair horns, that have broad palms, two fathoms iVoiii 
the top of one horn to another. He assures us that it is a creature^ 
or rath^ a monster of superfluity, and many times bigger than an 
English ox. This account is confirmed by Dudley ; 'but he does not 
give so great an expansion to the horns, measuring them only 
thirty-ome inches between one tip and the other: however^that su€li 
an extraordinary animal as Jocelyn describes has actually existed, 
we can make no manner of doubt of, since there are horns cooii* 
mon enough to be seen among us twelve feet from onetiptotbs 
other. 

Theae animab delight in cold countries* feeding upon grass in 
summer, and the bark of trees in winter. When the whole country 
is deeply covered with snow, the moose-deer herd together under the 
tall pine trees* strip ofi* the bark, and remain in that part of the forest 
while it yields them subsistence. It is at that time that the natives 
prepare to hunt them ; and particularly when the sun begins to melt 
the snow by day, ^hich is frozen again at night ; for then the icy 
crust which covers the surface of the snow is. too weak to support so 
great a bulk, and only retards the animal's motion. When the 
Indians, therefore, perceive a herd of these at a distance, they imme- 
diately prepare for their pursuit, which is not, as with us, Uie spoft 
of an hour, but is attended with toil, difficulty, and danger.* The 
timorous animal no sooner observes its enemies approach, than it 
immediately endeavours to escape, but sinks at every step it takes. 
Still, however, it pursues its way through a thousand obstacles ; Uie 
snow, which is Usually four feet deep, yields to its weight, and em- 
barrasses its speed ; the harp ice wounds its feet ; and its lolly horns 
jare entangled in the branches of the forest as it passes along. The 
trees, however, are broken down with ease ; and wherever the moose- 
deer runs, it is perceived by the snapping ofi* the branches of trees, 
as thidc as a man's thigh, with its horns. The chase lasts in this 
manner for the whole day, and sometimes it has been known to con- 
tinue for two, nay, thre^ days together; for the pursuers are often 
not less excited by famine, than the pursued by fear. Their perse- 
verance, however, generally succeeds; and the Indian who first 
comes near enough, darts his lance with unerring aim, which sticks 
in the poor animal, and at first increases its efibrts to escape. In 
this manner the moose trots heavily on, (for that is its usual pace), 
till its pursuers once more come up, and repeat their blow ; upon 
this, it again summons up sufficient vigour to get a-head : but at last, 
quite tired, and spent with loss of blood, it sinks, as the describer 
expresses it, like a ruined building, and makes the earth shake be- 
neath its fall. 

This animal when killed is a very valuable acquisition to the 
hunters; the flesh is very well tasted, and is said to be very nounsh- 

♦ Phil. Trans, vol. ii. p. 436. 
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im^i 'TheltfekJMfoiigytttds^dUok'llimtllJ^^ 
ttfium ft noriEBl-iiftllt iiow^er k it w&lt, and plUiie^uid iHiM 
tBobad the leather is esMmely light, '3ret vny katiof; The fat Is 
A Kght gregr lu-sdoM, and Ua«kish in others;- aiw whan -n t i^a d 
dveagh m auoraacopey appean •pf0^ fike a Iwbaah,' «nd ia ^nalbr 
ifttthaseolsftodfwMBinan in the noddies fbrlhis^Mlsooil Heavanr 
iiitnnd'SiBooth, and^^theagh betted' er 'ftband, never «o nraeb^^n 
dnaji retains to its -ftinner state. The •horns ^la anr net less 'wii^ 
|ri, hefaf np|)ttedloaHlhepi^ 

Aasa nte aiflbi'ent in diftrant aniihab ; -in eonse ifasy^asBeaaMeen* 
€Mflh6m nfthe Enropeao elk^'wivdifipraadjnlbai Mmd: palaiv 
withsniall antlers on ooe of the edges; in otben th^ faa^m 
hr a n ah e d brow^aoter betwetei'^ bar and ftiti. piwj wBeh ihe 6e»^ 
nan elk kasnot;* end in tUs'dmf entiatfy>ii|jMi^ 
iMmnreaofteqiieaitlydngnpinlrelaod.- Inis hnfanal k^iaii I* 
iM^tnNibled irith the epilepqr,iisritk often «9dnd:tD fipR'd^iMl %iM 
limnoed, iiidthostieco«Mianeisier'|Nrenf i fcr <fa i si u i ai r.iin 'Jaia^ 
ghjMuy tfatoe has beeniucribed*«otha'biQder hoof; <iriioh a iM te tn t ia 
aapposedtobeasperifie^^uteallepilei^ fM^^tMns^ 

0fer, may be oensidefed' as n ▼i^«r<Hrnr^as'«tf«alliil<if'^ 
0Briaf itsUfofthis disoiderby appij«r tho1mderhodr«NMiM4^ 
«Br.< After aH, this animal is but fe>y ndillMieiDtily ssalnlMiiftsdip 
JestJiibtid bjr trvrcHers; each mfadog Ms aoooont with ftqiMtfiMi 
Mse or trifial, 'oilea nnrtaldttg sonle Mh^ 4iiidn fel^'^Me nl^ 
nnd eonlbrnMBng^ its Ustofy • Hms^ som» have mistaken- k^ iter A6 
eakiiideert 'wbudi in isteiy thhig iMt ne^it groatl ywae m blfea? noa^ 
liritfre sopposed it to lie the same with the liporette,* from ^rtudf'-ll 
entirely aiffers; some have described it as the common red Ame- 
Tiean stag, which scarcely differs from our own ; and, lastly, some 
have confounded it with the Bubalusy which » more property a 
gazelle of Africa.t 



THB REIN-DEER. 

Of all animals of the deer kind, the Rein-deer is the meet extra- 
ordinary and the most useftiL It is a native of the icy regions of 
the north ; and though many attempts have been made to aecostom 
it to a more southern climate, it shortly feels the influence of tfa^ 
diange, and in a few months declines and dies; Nature seems to 
have fitted it entirely to answer the necessities of t^t hardy race of 
mankind that live near the pole. As these would •find it impossible 
to subsist among their barren snowy mountains without its aid, so 
this animal can live only there, where its assistance is most absolutely 
necessary. From it alone the natives of La|>land and Greenland 
supply most of their wants; it answers the. purposes of a. horse, to 

* Ciondaminc. t Dappef, Description de TAfrique, p. 17. 
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convey Miein and their scanty, furniture from onemoiiintaia to another ; 
it answeni the purposes of a cow, in giving milk^ and it ans:werS'the 
purposes of the sheep, in furnishing them with a warm, though a 
homely kind of clothing. From this quadruped alone» therefore^ 
they receive as. many advantages as we derive from three of omt 
most useful creatures; so that Providence does not leave these pootf 
outcasts entirely destitute, but gives them a faithful domestic, more 
patient and serviceable tlutn any other in nature. 

The rein-deer cefembles the Americau elk in the .fashion of ita 
horns. It is .not easy in words to describe these minute difSsrencea: 
nor will the reader, perhaps, have a distinct idea of the similitude^ 
when told that boUi have brown antlers, very large, and hanging 
over their eyes, palmated towards the top, and bending forwsondi 
like a bow. But here the similitude between these two animals 
ends; for as the elk is much larger than the stag, so the rein-deer ia 
much smaller. It is lower and stronger built than the stag ; its legs 
are shorter and thicker, and its hooik much broader, than in that ani- 
mal ; its hair is. much thicker and warmer, its horns much larger in 
proportion, and branching forward over its. eyes; its ears are mueb 
larger; its pace is rather a trot than a bounding, and this- it can 
eoi^tinae for a whole day ; its hoofs are cloven and moveable, so 
that.it apreads them abroad as it goes, to prevent its sinking in the 
snow* When it proceeds on a journey, it lays its great horns on its 
backf while there are two branches which always hang over its fore- 
bead^ and almost cover its face. One thing seems peculiar to this 
aninial and the elk, which is, that as they- move along, their hoofii 
are heard to crack with a pretty loud npise. This arises from their 
manner of treading; for as they rest upon their cloven hoof, it 
apreads on the ground, and the two divisions separate from each 
other; but when they lift it, the divisions dose again, and strika 
against' each otlier with a crack. The female also of the rein-deer 
has horns as well as the male, by which the species is distinguished 
from all other animals of the deer kind whatsoever. 

When the rein-deer first shed their coat of hair, they are brown ; 
but in proportion as summer approaches, their hair begins to grow 
whitish, until at last they are nearly grey.* They are, however, 
alwaya black about the eyes. The neck has long hair, hanging 
down, and coarser than upon any other part of the body. The feet, 
just at the insertion of the hoof, are surrounded with a ring of white* 
The hair in general stands so thick over the whole body, that if one 
should attempt to separate it, the skin will no whore appear unco* 
Tared : whenever it falls also, it is not seen to drop from the root, as 
ki other quadrupeds, but seem broken short near the bottom ; ao 
that the lower part of the hair ia seen growing, while the upper falls 
awmy. 

* For the greatest part of this description of the rein-deer, I am obliged 
to M. Hoifberg; upon whose authority, being a native of Sweden, ana an 
ezperieaeed naturalist, we may confidently rely. 
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: Th». koriMKkf.lhe. female are niade^like time off ihe-MikH eseept 
dMt Ihey are flfluUer and lev, braiioliiiig* At ui iberal of tbe deer 
land, tbey spraul finm the pointe; aod ^ko iittbe b^gimikig are 
fmniahed widi^.a hairy, onut, wfaidi sopporti^ the blooUk-TeMeli, of 
noit ezqukBtA aeoaibility. Tbe rrin-deer thcd tfaairborai after nH- 
tingtuaet at the latter end of November^ and th^ are poteom pie le 
ly fnrnkhed again tUl towards •autoinn'/ .Tbe female, always retaini 
hers tin ahe brings forth, and then sheds them iboiit'the b eginning 
of NoTember. If shabe banvn* howerer, which is net-nnfffeqnently 
the case, she does not shed them till winter. The eaatration of the 
itNiwieer does not prevent the shedding; of rth^iiema: tho s e wfajeh 
are the strongest cast them eady in winter; Ihoae -idiich w^ moie 
weakly not so soon. Thusi from ell these ctrqumstaaoas, we^iie 
bowgnatly this animal diffiws' from the commonstagv The fiMBmle 
of the rdb-ideer haai hornsy wiiioh the hind is never seea to he"? ^^ 
iein-deer» when caetrated» renews its homs,.whioh #e an aemffed the 
stag inever does: . it diSers not lew in- its hdbits..and .manner of Kf- 
ing» being tame, submissive^ :and patient, while the sfea^is wtif 
capriciousy and unmanageabte» ... 

.The rauQMleery as was said^is naturally an inhabttawt. of the-eean* 
tries bordering on.tbe arctic circle. Itiis not4inknown:to tfaeaatiTSS 
of Siberia. :. The North-, Amerioina also hunt it, under the naine«ef 
the-^enfov. BotinLapland^thbamnmt keenwtJEtdtoAen tm s at 
achranta^p; and .some bandsmen of that oenntiy are known ia {ne* 
jsasabofea thousand ifi. A single herd. 

.. , Lapland. is divided; into two ^trictSt the mbuntainoos and tfaa 
woody. The mountainous part of the country is ait best barren and 
bleak, excessively cold, and uninhabitable during the winter; still, 
however, it is the most desirable part of this frightful region, and is 
most thidsly peopled during the sununer. . The natives generally 
reside on the declivity of the mountains, three or four cottages toge- 
ther, and lead a cheerful and social life. Upon the approach of win- 
ter they are obliged to migrate into the plains below, each bringing 
down his whole herd, which often amounts to more than a thousand, 
and leading them where tbe pasture is in greatest plenty. The 
woody part of the country is much more desolate and hideous. The 
whole face of nature there presents a frightful scene of trees without 
fruit, and plains without verdure. As far as the eye can reach, 
nothing is to be seen, even in the midst of summer, but barren fields, 
covered only with a moss almost as white as snow : no grass, no 
flowery landscapes, only here and there a pine tree, which may have 
escap^ the frequent conflagrations by which the natives bum down 
their forests. But what is very extraordinary, as the whole/ suriace 
of the country is clothed in white, so, on the contrary, the forests 
seem to the last degree daYk and gloomy. While one kind of moss 
makes the fields look as if they were covered with snow, another 
kind blackens over all the trees, and even hides their verdure. This 
moss, however, which deforms the country, serves for its only sup- 
port, as upon it alone the rein-deer can subsist. The inhabitants^ 
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- wfaOf during the wammeT, lived aidod^ the mountaiirisiy drive dowtt 
their herds in winter, and people the plains and woods below. Sdch 
of the Laplanders as inhabit the woods and the piutia all the year 
round/live remote fVom each other, and having been used to solb- 
4ade, aremelancholy, ignorant, and helpless. They are much poorer 
mko than the mountaineers, for, while one of those is found to possein 
m thousand rein-deer at a time, none of these are ever known to 
vear {he tenth part of that number. The rein-deer makes the riches 
of thispeofJe; and the cold mountainous parts of the country agree 
best with its constitution. It is for this reason, therefore,' that the 
Biountains of Lapland are preferred to the woods; and that many ' 
daim an exclusive right to the tops of hills, covert id almost eternal 

ffOOW. . 

. As soon as the summer begins to appear, the Laplander, who had 
fcd his rein-deer upon the lower grounds during the winter, thea 
drives 4hem up to the mountains, and leaves the woody countir, 
and the low pasture, which at that season are truly deplorable. The 
^nats, bred by the sun's heat in the marshy bottomn and the weedy 
lakes, with which the country abounds more than any other part of 
the world, are all upon the wing, and fill the whole air, like clouds 
oft dust in a dry windy day. The inhabitants, at that time, are 
obliged to daub their faces with pitch, mixed with milk, to shield 
ilfaeir ekins from their depredations. All places are then so greatly 
infested, that the poor natives can scarcely open their mouths with- 
out fear of sufibcation: the insects enter, from their numbers and 
minuteness, into the nostrils and the eyeSy and do not leave the 
•u^^r a moment at his ease* But they are chiefly enemies to the 
rm'^e&t : the horns of that animal being then in their tender state, 
and possessed of extreme sensibility, a famished cloud of insects 
iostanUy settle upon than, and drive the poor animal almost to dis- 
traction. ^ In this extremity, there areJiut two remedies, to which 
th(d quadruped, as well, as its mcfster, are obliged to have recourse. 
The.one is, for both to take shelter near their cottage, where a large 
fire of tree moss is prepared, which filling the whole place with 
amoke, keeps off the gnat, and thus, by one inconvenience, expels 
e greater : (he other is, to ascend- to the highest summit of the moun- 
tains, where the air is too thin, and the weather too cold for the gnats 
to come. There the rein-deer are seen to continue the whole day, 
although without food, rather than to venture down into the lower 
parts, where they can have no defence against their unceasing per- 
iiecutors. Besides the gnat, there is also a gadfly, that, during the 
summer season, is no less formidable to them. This insect is bred 
«nder their skins, where the egg has been deposited the preceding 
tnimmer; and it is no sooner produced as a fly, than it again en- 
<leavour8 to. deposit its eggs in some place similar to that from whence 
it came- Whenever, therefore, it. appears flying over a herd of 
rein-deer, k puts the whole body, how numerous soever, into motion; 
tbs^ loiow their ene^iy, and do all .they can, by tossipg. their boriis^ ^ 
ajud running among each other, to terrtfy or avoid it. All their 
VOL. I.— No.XVIL 3E 
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cndeftvoun, bbwetef^^amCocr gvberallif witboat eftcC^ the gadll/ is 
limtA taddpbMt kv e^^ *«rtiidr burtowiBfipiuidit^t^ wound it 
im ie¥0rftl»BlaMi» tad'^ftev WogT'OB ucMmUardiMidef. lathe 
aMMrniiiet tMrefaM, atvooii wHtnrL^piteid l n wimim dri iw i hjideer 

•nitoef tlii» tnooflUmui 1i>lieiiB HhM^'ki ilcHiNd^ tatwiMiSFlhiqr go 
^ aic w ly * to" be* at ^ mi»^litoin the ipmru end |;adAaet*iluit^fM» ever 
wiaaynig Mm^ v*At tUi thne tliert w« Mrte|r>aciilei(ibet«iim Oo 
4oBff and the dBbr> tto i»eceiideafoariii9 to^dinballfragainittlia 
aide'of the bili^ aiid to gain'lbi0aiaBit*ito tbat«lPeHioveied.iMtanMl 
woowB ; AeoiW iti w fag ^tl lBnt doim, bj bariaag* prid >lhw,witanii|g^ 
Wid Id li nunnr eoaipeUiBg tl^nJnto^lba^plttBiBr whsiw th» hod 
k in the greatest plenty. There themcai and dogs ooBfine iben^ 
{pmnfiag Ihfanr wittJ theotB8Mpi«baQtkmtbeiiilMk^^ 
than hitoe at the pco|fer < ee a o iii fbr-wBhidg,'^ .: i t .> rnT^;.. ...': 
.- Tbeieiiale brings Mtb faiAe aiiddle^M^i and^fmmilkiiB 
abtint tbew^dlB'^dl^etober. ^ " Eferjr noming and oTemng^ doriog 
thrsiinHM)'tfae helAnuaa rettmrto th»«oll^|e'«MvlliMtar«ete 
mffleedy'^^Hiere ttaef irotneniiie^ioiuif barro'iEindMI'vp a uwdkji fee, 
4ydr eflbcteaOj drrrttr't^thegnati; snMhkMpv'thenni-d^sr'qaiet 
irhile'iiiilUng. lihe fbade- fbraiskes'abiMt a piolj wbM 
tUnberthsn* Aat of tb0rcoir,r'is iieveitheless'«ivdblei^ aiid^aiska 
flODfidiing. * lUf done, the herdsaun drireif 4kett! back tsr {Mont 
he neither Mds ttor boosei tbem/neidMr'fm«legtfiiriiteir'nk 
iiMeoee doriDg*tbe irinter;'«fler improvee their'fNurtne fayr. eahifc 

*' Uikm the retofn of the wiMer, when'^the gbatS' and ftea-are no 
longer to be feared » the Laplander descends into the lower grounds $ 
akid as ther^ are but few to dispute the possession of Umt desolate 
country 9 he has* an extensive rang^ to feed them in. < Their chief; 
and almbst their only food at that thne, is the white moss already 
mentioned; which, from its being fed upon by this anima!, obtains 
thenameofthel>t49A«n'r&fc^/^mtA. Thik is Of two kinds: the 
woody lichen, which covers almost' all the desert parts of the oountry 
like snow; the other is bladr, and covers the brancherof the trees 
in very great quantities. However unpleasing this may be to the 
spectator, the native esteems themas one of his' chdicest benefit!^ 
and the most indtdgent gifUi of nature. While his fields are clothed 
with moss, he envies neither the fertility nor the vei^ure-of the more 
southern landscape: dressed up warmly in his deer-skiB cbtbes, 
with shoes and gloves of the same ' materials, he drives his herds 
along the desert, fearless atid *at ease, ignorant of any higher-luxury 
than what their milk and smoke-dried flesh afford him^.*^ ' Hardened 
to the dimate,he sleeps in themidstof ice; or awt^in^^vdoeet away 
his time with tobacco, whHe his faithful dogs Unipply his )>lace, and 
keep the herd from wandering. > The deer, in the mean time, with 
instmcts adapted to the soil, ]pursue their food, though eoveftd in the 
deepest onow. They turn it -up with their noses Uke^swme ; snd 
Wea though its surftcebe frozen And stiff, yet thehideia^aobndeoed 
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in Ifaitfiarti thatttoy eMMly oyercomethc^difficuky* It sometiiiiei^ 
however, happensy though but rarely, that the wiBter. icconinencea 
iBTith rain, and a frofteoMiing, covers the whole country with a glazed 
croBt of ice. Then, indeed,, both the rein-deer and. the LapLoder 
are undone ;< they have no provisions laid up in caaeof accidedt, and' 
the dnly resource « to cut down the large pine trees that acecoveredi 
with UKMs^ which fmnishes but a. scanty supply ; iSe^at the greatest 
part of- the herd^ is then •seen to perish without a possibility of assist-: 
anoe. It sometimes alsothappen&ihat teven this nupply is wikuting ; 
for the Laplander often burns down his woods, in oitler . to improve 
and fertilize the eoil which produces the inosa upon which he feeda 
his cattle. •• . . . t 

. In this manner the pastoral life is still continued &ear the pole ; 
neither the coldness of the winter nor the length of the nights, neither 
the wildness of the forest nor the vagrant disposition o£ the heidi 
interropi the even tenor of tho' Laplander's life. . By night and day 
he is seen attending his favourite- cattle, and remains upaffected io-A 
season* which would be speedy xleatk to those bred up in: a milder 
climate. • He gives himself no uneasiness to house his herds, or iot 
provide a winter «ubtistenoe for them ; he is at.the trouble neither tof 
manuring h\g grounds, nor banging in. bi«. harvests ; he is not the 
hireling- of andther^s luxury ; all his labours ace to obviate the:Beees^' 
sities of hia own- situation^ and these he undergoes with cheerfulness, 
aa he is sure to enjoy the -fruits of his own industry. <If, therefore, 
we compare the 'Laplander with the peasant of more southern cli- 
mates, we shall have little reason to pity his situation : the climate 
in which he Ivves.is rather terrible to us than to him ; and aa for the 
rest, he is blessedwith liberty, plenty, and aase« The rein^deer alone 
supplies him with-aU the wants of hfJB, and some of theconvenieneies, 
serving^' :to show how many advantages nature is capable of! supplying 
when necessity gives the call. Thus, the poor little helpless native^ 
who wasc originally, perhaps, driven by fear or famine into those 
inhospitable climates, would seem, at first view,: to be. the must 
wretdied of mankind i but it is far otherwise : be looks round among 
the few wiM animals that his barren country can . maintain, and 
singles out one from among them, and that of a kind which the rest 
of mankind have not thought worth taking from a state of nature: 
this he cultivates, . propagates, ■ and multiplies, and from this alone 
deHves every comfort' that, can eotten the severity of his situation. 

The rein-deer of this country are of two kinds, the wild and ih^ 
tame, * - The wild- are larger and stronger, but more mischievous than 
the others. Their breed, however, is preferred to that of the tame; 
aod the female of the latter is often sent into the woods, from whence 
ahe returns home impregnated by one of the wild kind. These, are 
fitter for drawing ihe sledge, to which the Laplander accustoms them 
betimes,- and yokea them 4e it- by a strap, which goes sound the 
iieck,4iad comes down between their legs. . The sledge is extremely 
Ught, and shod at the bottom with the skin of a youag.deer,^the hair 
imaei to slide on the ibozen snpw. The person who sita. on this 
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goUei the ammtl vith ^Lwkdfui^m^fmHd.^ 
omragof itlo proceed wkh hm T^be, .«iid .dri«e» it wkh^ gtad. 
Aome.of the wild breed* iheagfa by far.Uie fltraogiyrtt are yet fomid. 
wlhMsloiyyitadoftea tarn. iqm.tbehr.driTenif: who iave th^n iiq»i 
iNhernMMXiree.bat to corer themelvee.with .th^ sledga^aod tat th»- 
ammal Yent its finy upoii tbKt But it k otharwuie- with tfiopB<lfaal 
ibre-tainet no creature om be mpre active, pirtieat»,aiid wiUingy'. 
^rbeii hard ptvhed they wiUtvot iiiiic{ or leaJShaadaih milkm^ 0K ba-f 
twaenMy andnx^'Eiiglithiiiiieiyaloiieirtreti^ But ia /focka.; 
caae the poor obedient creature fioigiieB itieif to death, .and if iiel;i 
p rerent a diby. the laphmder, who lolb it ioiniecUataly:, it. .will die i^> 
day or two after. In general, th^ can gaaboat thuiy n^et with* 
oat halting, and this without aiqr great or dangeroiia.etfbrtB. 'Bmp. 
which hi the only manner of tratieUingr in that country, can.bapw 
Ibrmed only in winter, wlien the now ii glased over with ioe;. aad 
although it be a yory-speedy inethod^of oonv^yaooe,. yet it iaipeoa . 
lenient, dangeroui^ and tiouUflaQQie« 

In ordkr tomake theae aainmbnMteobeiKMKtilandniofe^^ 
aerriceable, they «i|8trate them; thitqienMioa the.Laplandlai» neiw. 
ibrm wteh their teeth : theaa become aooaar frt when tai^Mmi 
labour, and they ara Jound .to. b^ tti^Higer ia. drawiagr tbe..ried8it< 
There is nenally one male leftentire for efeiy m lemal»^ . thMe.aiei 
in rat from the feut oCSt Matthew to abQat MirhaalmBi, . AttWft 
time their horns. are thoroughly burnished, and their. batlkaianaqg) 
each other are teae and obrtinate. Xhe .femaha do not, bejpn !»- 
breed till they are two years old, and' then they oontbue rt^gnlaiily-' 
breeding every year till they are sopBrannuated. llie^ go aitk 
young above eight moDths, and generally . bring forth two at a time. 
The fondness of the dam for her young is very remarkable : it ofVen- 
happens that when they are separated from her, she will return from 
pasture, keep calling round the cottage for them, and will not desist 
until, dead or alive, they are brought and laid at her feet. . They are 
at first of a light brown, but they become darker with age;, and at 
last the old ones are of a brown almost approaching to blackness. 
The joung follow the dam for two or three yeara; but they do not 
acquire their full growth until four. They are then broke in, and 
managed for drawing the sledge; and they continue serviceable Tor 
four or &ye years longer. They never live above fifteen or sixteen 
years; and when they arrive at the proper age, the Laplander 
generally kills them for the sake of their skins and their flesh. This 
he performs by striking them on the back of the neck with his knife 
into the spinal marrow, upon which they instantly fall; and he then 
cuts the arteries that lead to the heart, and lets the blood discharge 
itself into the cavity of the breast. 

There is scarcely any part of this animal that is not conv^r^ to 
its peculiar uses. As soon as it begins to grow old, and som^ time 
before the rut, it is killed, and the flesh dried in the ajr. . It js also 
sometimes hardened with smoke^and laid .up fortravelUng proviskMi> 
when the natives migrate from one part of the. countiy to anothen 



During the winter the rein-deer are abui^efed m iheep with ot; 
«Bd erery four penons in the famUj^ are allowed one reuMieer for 
their week's subsistenee. In spring they spare. the herd as naoch as 
they can, and live upon fresh fish ; in aununer the vujk and curd of 
the rein-deer makes their chief provision ; and in autumn they live 
wholly upon fowls^ whidi they kill with a cross-howy or catch ia 
springes. Nor is this so scanty an allowance, since at thattime the 
sea-fowb come in such abundance that their ponds and springs are' 
covert over. These are not so shy as with us, butyield themselvea 
an etaiy prey. They are chiefly allured to those places hj the 
swarms of gnats which infest the country during summer, and . now- 
repay the former inconvenienciesy by inviting such numbers of birds 
as supply the natives with food a fourth part of the year in great 
abundance. 

The milk, when newly taken, is warmed in a cauldron, and thidc*> 
ened with rennet, and then the curd is pressed mto cheeses, which are: 
little and well tasted. These are nev&c found to breed mites as the 
cheese, of oth« countries, probably because the. nute-fly is qot to be 
found in Lapland. The whey whidi remains is warmed up again^ 
and becomes of a consistence as if thickened wkh the white of ^;gs. 
Upon. this the Laplanders feed during the summer; it is pleasant 
aiui w^ tasted, but not very nourishing. As to butter,, they very 
seMom maketmy» because the milk affords but a very small quan-> 
tity, and this, both in taste and consistence, is more nearly resem* 
bimg to suet. They never .keep their milk till it turns sour; and 
do not dress it into the variety, of .dishes which the more southern 
oountries are known to do. The only delicacy they make from it 
18 with wood-sorrel, which being boiled up with it, and coagulating, 
the whole is put into caries or deer-skins, and kept under ground to 
be eaten in winter. . 

The skin is even a more valuable part of this animal than .either 
of the former. From that part of it which covered the head and 
feet, they make their strong snow-shoes, with the hair on the out- 
side. Of the other parts they compose their garments, whidi are 
extremdy warm, and which cover |hem all over. The hair of these 
ako is on the outside ; and they sometimes line them with the fur of 
the glutton, or some other warm-furred animal of that climate. 
These skins also serve them for beds. Th'ay spread them on each 
side of the fire, upon some leaves of the d^farfVirch tree, and in this 
manner lie both soft and warm. Many garments made of the skin 
of the reiu'^deer are sold every year to the inhabitants of the more 
southern parts of Europe; and they are found so serviceable in 
keeping out the cold, that even people of the first rank are known 
to wear them. 

In short, no part of this animal is thrown away as useless. The 
blood Is preserv^ in small, casks to make sauce with the marrow in 
spring. The horns are sold to be converted into glue. . The sinews 
ane dried, and divided so as to make the strongest kind of slewing 
thread, pot unlike catgut. . The tongues, which are considered as.a 
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Tto itiMtMMii 4hflmialygi.M^.w«tlwdJifa<iigir^^ tet- 

ties«B|rigpiiii|^plM.flron(iMM aounal;: aad bariAo hMialaipis 
held gf til WB aMiiili h— iipLidiMt.of tugliic hnnry*^' .«. ",...»•*■ jn-t «>*j 
I fial JjkbouglittKa fwa deor iby iilmj Jni^ JUBd> lifOfDiit aniwdlj; 
k k BttL-wkhom itsdHMMM-' -X fawt^iinwdy oiii^ioiiad Uieip9Mi|i 
fadi frnw.tht gmily^aiidAe i|yffilMMip«ijt kiakbpfiHMD lbi>^id« 
§^0 kt^liide n oAmtoKMffmoB^ m/iam 

lhnitkit«iiiiecjt»«ad'ii«liai.m ftoprlU».«MQFk 

ooip* n>.Tbflir tc a t i i i| p o urn fptgeetito i ■ hiiIi i n '^ Vm-<bat Mocd ^ oo mm k 
inrtead of mOk. Thof ■oastiBWi'talM^ilottlMiig'iortW^^ 
iartend-of catiiig^ •(■») 4itiB-.aiid iobawli* codk i.Thigr miiaiMN 
troabled with a Tertigo, like the elk, aiid turn round oftaau4iU*lhqri 

tnnuig^ if Aajr^timto UMmffit^ka jodgiialiMtf diwder^l^^ 
iflliaylna.totfM;iaft»Jifrd0Biiiaii:iiiciirabie. .lOm iemhdamr^itm 
akb ndgedt ta-iicm»iiear dwhQdfi.#te|h'BiiaaaKieid»ik^to 
irdlinf rfv kttapiog wkh thaiiei!^ ^Battiie ladit flilMtdifMiaB tf ^alt 
if that^vhibh tkenaftraiaaHiiie suMm0aUi,<wUa^ attackaitkiiliilM 
mal atiaLJauDiia of Ike yaar. • TU iiiata&i.jt:^vienidrtrithf4l^ 

dbeaaet it bcgibi:to«lireatl»iritb.gwatdiaBd^r 
atarayjHhd ili oartrib toej^and. -It aoqidnBa Mko^mumkmk liaglaa 
of Arocitjr, aad attacks alliiipaB<aJiidMigrimiaateljfe.'*.t akfllj k o w u iai i * 
a eoiiti«Ma« AoLfeed mt if n^baald^ Mt it wH an*«io ciMr*.tlie psit 
and it liea- doim.tauMe freqoedtTjr^ Urtaji^hefcai.* • tdh ijhm mkfmrib 
continoesy evarj day eomummgf' and growibg^^iiore kan) -till iat hat* 
it dies from mere inamtion ; and not aae of tbose that are attaokei^ 
with thiB^ disorder 4ure erer found to recover. Notwithstanding, it ia 
but yery lately known in that part of the world, althoogk during the 
last ten or fifteen years it has. spoiled whole provinces^of this neces- 
sary creature. It is contagious ; and; the moment the. Laplander 
percetres any of his herd infected, he hastens 46 kiU <them immedi' 
ately, before it spreads any farther. When examined internally, 
there is a frothy substance found in ihe^brain^ and round the longn^ 
the intestines are lax and flabby,, and the spleen iadiminisbed-ahnii 
to nothing. The Laplander's only cure, m all these disorders is to 
anoint the animal's 'back- with tar; if this does not succeed, he con- 
siders the disease as beyond the power of «ri, and with bis natural 
phlegm submits to the severities of fortune. ■ 

Besides the. mtemal maladies of this Animal, there aro-aome exter- 
nal enemies which it has to fear. The bears now and then make 
depredations. upon the herd ;- but, of all their persecutors, 4he ^oiea-^ 
ture called the glutton is the most dangerous, and the jnostsaecass- 
fuK The war between these is canied ein not lees in Lapland than 
in North America, where 4he rein-deer is called the oarK^oii, and 
the glutton the catdajou. This aniaaai, >which is- n(^ above the siia 
of a badger, waits whole weeks together for its'pr^, bid in the 
branches of some spreading tree ; and when the wild rein-deer paaHi 
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underfieatli, it iniitaiit^ drm'dowo. upbn it, fixing its teethifoid clawi 
into tho neck, just behiocl the borns^ - It is in yain that.the wodnded 
•BiBsal then flioi for protectipii ihatit |i]8(9es artitagibe branofaes pftbe 
ibfesi; tW gtuaon stiU holds its 'former position ;• and -although it 
often kMies a fMtrt of it* skin and -fleshy which ar6 robbed off against 
thetraei^ yet it still keeps fast, until its prdjr drops with fatigue and 
loss of blood* The deer hasbut<»ne only methoo of escsipe, w4iijch is 
fcy* jumping into the water : 4hat element its enemy cannotr endure ; 
fer^ -as we are told» it (}uit8 itd.hdki-minediatelyi and then thinks 
only of providing ibr its own proper security; - 
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CHAPTER XLVI. feo ->i)' 

OF QUADRUPEDS OF THE HOG KIND. 

Animals of thie h6g kind seem to unite in themselves all those dis-i 
tihctions by which others are separated. Thev resemble those of 
the horse kind in the number of their teeth, which in all amount to 
forty-four, in the length of their head, and in having but a single 
stomach :' they resemble the cow kind in their cloven hoofs and the 
jposition of their intestines ; and they resemble those of the claw foot- 
ed kind in their appetite for flesh, in their not chewing the cofd, and 
in their numerous progeny. Thus this species serves to fill up that 
chasm which is found between the carnivorous kinds and those that 
live upon grass ; being possessed of the ravenous appetite of the 
one, and the inoffensive nature of the other. We may consider 
them, therefore, as of a middle nature, which we can refer neither to 
the rapacious nor the peaceful kinds, and yet partaking somewhait 
of the nature of both. Like the rapacious kinds, they are found to 
have short intestines ; their hoofs also, though cloven to the sight, 
will, upon anatomical inspection, appear to be supplied with bones 
Jike beasts of prey ; and the number of their teats also inerease the 
mmilitude ; on the other hand, in a natural state they live upon 
vegetables, and seldom seek after animal food except when urged 
by necessity. They offend no other animal of the forest^' at the 
same time that they are furnished with arms to terrify the bravest.* 

The Wild Boar, which is the original of all the varieties we find 
in this creature, is by no means so stupid nor so filthy an ianimal as 
thait we have reduced to tameness; he is much smaller than the tame 
hog, and does not vary in his colour as those of the dodaestic kind 
do, but is always found of ah iron grey, inclining to black ; his snout 

I* Quadrupeds of this kind have four cuttiug teeth in the upper jaV, 
whose points converge ; and for the most part six in the lower jaw, which 
stand forwards : There are two tusks in each jaw* those in the umier jaw 
being. 8|iort, while those of the upder jaw are long,, and extend pyt .of th<B 
inoudi. The snout is prominent, moveable, and has the ap^earance'of hav- 
ing been cut off, or truncated. The feet'are armed with divided or cloven 
ioofs. ] 
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■■much longer (hen that of the tame hog, and the ears are sliorler, 
rounder, and black, of which colour are also the feet and the tail. 
He roots the ground in a different manner from the common hog; 
for Bs this turns up the earth in little spoia here and there, so the 
vild boar ploughs it up like a furrow, and does irreparable damage 
in the cultivated lands of the farmer. The tasks also of this animal 
are larger than in the lame breed, some of them being seen almost a 
foot long.* These, as is well known, grow from both the under and 
|]ppe^ jaw, bend upwards circularly, and are exceedingly sharp al 
the points. They differ from the tusks of the elephant in this, that 
they never fall; and it is remarkable of all the hog kind, that they 
never shed their teelh, ai other animals are seen to do. The tuska 
of the lower jaw are always the most to be dreaded, and are found 
to give very terrible wounds. 

The wild boar can properly be called neither a solitary nor a 
gregarious animal. The three first years the whole litter follows the 
sow, and the family live in a herd together. They are then called 
beasts of company, and unite their common forces against the inva- 
sions of the wolf, or the more formidable beasts of prey. Upon this 
their pnncipal safely while young depends ; for when attacked they 
give each other mutual assistance, calling to each other with a very 
loud and fierce note: the strongest face the danger; they form a 
ring, and the weakest fall into the centre. In this position few 
ravenous beasts dare venture to attack them, but pursue the chase, 
where there is leas resistance and danger. However, vrhcn thewUd 
boar is come to a state of maturity, and when conscious of his own 
superior strength, he then walks the forest alone and fearless. At 
that time he dreads no single creature, nor does he turn out of his 
\ny even for man himself. He does not seek danger, sod he doe* 
not mui^ seem to avtud it. 

This animal is therefore seldom attacked but at a dkaclTuttage, 
Mther by numbers, or when found sleeping by moon-light. The 
liunting the wild boar is one of the principal amusements of the no- 
bility in those countries where it is to be found. The dogs provided 
for this sport are of theslow heavy kind. Those used for hunting the 
■tag or the roebuck would be very improper, ai they would too toon 
come up with their prey, and, instead of a chase, would only furnish out 
An engagement. A small mas^ff is thereCnv chosen; nor are the 
hunlen much mindful of the goodness of their nose, as the wild boar 
lea.ve* so strong a scent that it is impossible for them to mistake its 
course. They never hunt any but the largest and the oldest, which 
■re known by their tracks- When the boar is rear'd, as is the ez- 
ptosnoQ for driving him from hb covert, he goes slowly and-uni- 
KHmly forward, nM much afraid, nor very far before bia pursuers. 
At the end of every half mile, or thereabouts, he turns round, stops 
till the hounds coma up, and ofl^ to attack theni. These, on the 
other htmd, knowing their danger, keep off, and bay him at a dii- 

* Bnffon, vol. ix. p. 147. 
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fiinee. After they have for a while gazed upon each oilier with 
mnttial animosity, the boar again slowly goes on his course, and the 
dogs renew their pursuit. In this manner the charge is sustained, 
and the chase continues till t)ie boar is quite tired, and teftiseii to go 
liny farther. The dogs then attempt to close in upon him from 
behind ; those which are young, fierce, and unaccustomed to the 
chase, are generally the foremost, and often lose their lives by their 
ardour. Those which are older and better trained are content to 
wait until the hunters come dp, who strike at him with their spears, 
and, aAer seypral blows, dispatch or disable him. The instant the 
animal is killed they cut off the testicles, which would otherwise give 
a taint to the flesh ; and the huntsmen celebrate the victory with 
their horns. 

The hog, in a natural state, is found to feed chiefly upon roots 
and vegetables ; it seldom attacks any other animal, being content 
with such provisions as* it procures without danger. Whatever 
animal happens to die in the forest, or is so wounded that it can 
make no resistance, becomes a prey to the hog, who seldom refuses 
animal food, how putrid soever, although it is never at the pains of 
taking or procuring it alive. For this reason it seems a glutton 
rather by accident than choice, content with vegetable food, and 
only devouring flesh when pressed by necessity, and when it happens 
to offer. Indeed, if we behold the hog in its domestic state, it is the 
most sordid and brutal animal in nature.''^ The awkwardness of its 
form seems to influence its appetites, and all its sensations are as 
gross as its shapes are unsightly. It seems possessed only of an 
insatiable desire of eating ; and it seems to make choice only of what 
other animals find the most offensive. But we ought to consider, 
that the hog with us is in an unnatural state, and that it is in a man- 
ner compelled to feed in this filthy manner, from wanting that proper 
nourishment which it finds in the forest. When in a state of wild- 
ness, it is of all other quadrupeds the most delicate in the choice of 
what vegetable it shall feed on, and rejects a greater number than 
any of the rest. The cow, for instance, as we are assured by 
Linnseus, eats two hundred and seventy-six plants, and rejects two 
hundred and eighteen ; the goat eats four hundred and forty-nine, 
and rejects a hundred and twenty-six ; the sheep eats three hundred 
and eighty-seven, and rejects a hundred and forty-one ; the horse 
eats two hundred and sixty-two, and rejects two hundred and twelve; 
but the hog, more nice in its provision than any of the former, eats 
but seventy- two plants, and rejects a hundred and seventy-one. 
The indelicacy of this animal is, therefore, rather in our appro* 
hensions than in its nature ; since we find it makes a very distin* 
guishing choice in the quality of its food ; and if it does not reject 
animal putrefaction, it may be because it is abridged in that food 
which is most wholesome and agreeable to it in a state of nature. 
This is certain, that its palate is not insensible to the difference of 

• BuffoD, vol. ix. p. 14. 
VOL. I.— No. XVIII. 3F 
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•Mtabki;^ t», where it find&Teiietjr, it will Nject Iha^wofst/wUheii 
^ioguMiwg a teile M any other cpradraped 1^^ h-diii 

•oreherde of peach treee in Nonh America, whore the hog haa.plepitjr 
itfddieimw food. It bobsenredl, that it wiU ngect the ftuk that hm 
hm hut a few houn on the gnxmdy and costinoe on'the watch whole 
hieun together for a freih iMndfall. 

However, the hog it naturally formed in a more imperfect manner 
than the other animals that we hare rendered domeitio aroand m^ 
tees active in its motions, less fomisheAwith instinct in knowing what 
to pursoeor avoid. WHhoat attachment, and ibcap^b)e ofittstmo- 
tien, it contuiijeii, while it lives, an nselesS) or rawr. a rapaeioas 
dependant. The coahnness of its hiir, and the f hicilrn es s of its 
Uae, together with the thick coat of fat that lies imniidlsd Jjy inndir 
the skin, render it iosttisible io bbwii or rpngh nsaga.- Mwe hisve 
faeenknown to-bqrrowin theMdc of these ammalswUlefiillenHig 
in the s^,t without their seeming to perceive it Their other senses 
«eem to he in tolerable perfection; tb^ scrat ihehoondsatjadi^ 
tanee; and, as w6 have seen» thej ace not insensibla in the ehoice 
of their provisions. 

The hog is, bj natore, stupid, inaetive, and Jre w ^i ; if wdis- 
tmbed, it wonld sleep half its time; but it is fre^mdy awaked liy 
HMcaflsefappetitOi which wh«i it 1ms satisfied, il gov to restlagab. 
Its whole life isthns a remid of sleep and ghitlony ; and, if sof^pUed 
with sttAeienl food, it so<m grows unfit even for its*owb ieanstenee? 
its fiesh becomes a greater Imul than its legs are ableto sopportrtnd 
It continues to feed lying down, or knec&ig, a helpless instance of 
indulged sensuality. The only time it seems to have passions of a 
more active nature, are when it is incited by venery, of. when the 
wind blows with any vehemence. .. Upon this occasion it is io agi- 
tated as to run violently towards its sty, screaming horribly at the 
same time, which seems to argue that it is naturally fond of a warm 
climate. It appears also to foresee the approach of bad weather, 
bringing straw to its sty in its mouth, preparing a bed, and biding 
itself from the impending storm. Nor is it less agitated when it hears 
any of its kind in distress: when a hog is caught in a gate,. as is 
oAen the case, or when it suffers any of the usual domestic operations 
of ringing or spaying, all the rest are then seen to gather round it, 
to lend their fruitless assistance, and to sympathize with its suffer- 
ings. They have often also been known to gather round a dug that 
had teased them, and kill him upon the spot 

Most of the diseases of this animal arise from intemperance; 
measles, imposthumes, and scrophulous swellings, are red^oned 
among the number. It is thought by some that they wallow in the 
mire to destroy a sort of louse or insect that is often found to infest 
them; however, they are generally known to live,. when so permit- 
ted, to eighteen or twenty years; and the females produce tiU the 
age of fifteen. As they produce from ten to twen^ young at a 

* British Zoology, ¥ol. i. p. 49. t Buflbn. 
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iiUer, and that twice a-year, we may easily compute how numeroui 
they would shortly become, if not diminished by human industry. 
In the wild state they are less prolific; and the sow of the woods 
brings forth but once a-year, probably because exhausted by rearing 
up her former numerous progeny. 

It would be superfluous to dwell longer upon the nature and 
qualities of an animal too well known to need a description: there 
are few, even in cities, who are unacquainted with its uses, its appe- 
tites, and way of living. The arts of fattening, rearing, guarding^ 
and managing hogs, fall more properly under the cognizance of the 
farmer than the naturalist; they make a branch of domestiq 
economy, which, properly treated, may be extended to a great 
length: but the history of nature ought always to end where that of 
art begins. It will be sufficient, therefore, to observe, that the wifd 
boar was formerly a native of our country, as appears from the laws 
of Hoeldda,'*' the famous Welch legislator, who permitted his grand 
huntsman to chase that animal from the middle of November to the 
beginning of December. William the Conqueror also punished such 
as were convicted of killing the wild boar in his forests, with the loss 
of their eyes. At present the whole wild breed is extinct ; but no 
country makes greater use of the tame kinds, as their flesh, whicb 
bears salt better than that of any other animal, makes a prmcipal 
part of the provisions of the British navy. 

As this animal is a native of almost every country, there are some 
varieties found in the species. That which we call the East India 
breed, is lower, less furnished with hair, is usually black, and has 
the belly almost touching the ground ; it is now common in Eng- 
land, it fattens more easily than the ordinary kinds, and makes bett^ 
bacon. 

There is a remarkable variety of this animal about Up6al,t which 
is single hoofed, like the horse, but in«io other respect differing from 
the common kinds. The authority of Aristotle, who first made 
mention of this kind, has been oflen called into question : some have 
asserted, that such a quadruped never existed, because it happened 
not to fall within the sphere of their own confined observation ; how- 
ever, at present, the animal is too well known to admit of any doubt 
concerning it. The hog common in Guinea differs also in some things 
from our own ; though shaped exactly as ours, it is of a reddish 
colour, with long ears, which end in a sharp point, and a tail which 
hangs down to the pastern ; the whole body is covered with short 
red shining hair, without any bristles, but pretty long near the tail. 
Their flesh is said to be excellent, and they are. very tame. 

All these, from their near resemblance to the hog, may be cons}-; 
dered as of the same species. The East Indian hog, we well know, 
breeds with the common kind ; whether the same obtains between 
it and those of Upsal and Guinea, we cannot directly affirm ; but 
where the external similitude is so strong, we may be induced to 

* British Zoology, vol* i. p. 44. t Ammit, Acad. vol. v. p^ 405. 
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befiere that the appetites and habits are the. same. It is. tirm^ tipf 
are toM that the Guinea breed will not mix vith oars, but keep 
avparate, and herd only together; however, this is no proof of their 
diTersity, since every animal will prefer its own likeness in its inate» 
and they will only then mix with another sort^ when deprived of tb# 
society of their own. These, therefore, we may consider as all <tf 
the hog kind ; but there are other quadrupeds, that, in general, re- 
semble this species, which nevertheless are very distinct from theih; 
Travellers, indeed, from their general form, or from their habits and 
^my of living, hav6 been content to call these creatures hogs also; 
but, upon a closer inspection, their differences are found to be aocb 
as enurely to separate the kinds, and make each a distinct aninil 
byitsdf. 



THE PECCARY, OR TAJACU. 

That animal which of all others most resembles the hog, and yet 
is of a formation very distinct from it, is called the Peecaiy, or 
Tajacu. ' It is a native of America, and found there in such nan* 
ben, that they are seen in herds of several hundreds togetheTf 
grazing among the woods, and inoffensive, except when <^fended* i 

The Peccary at first view resembles a small tiog; the form of its 
body, the shape of its head, the length of its .snout, and the form of 
its legs, are entirely alike : however, when we come to ezamiae it 
nearer, the differences begin to appear. The Ixidy irnotso bulky; 
its legs not so long ; its bristles much thicker and stronger than 
those of the hog, resembling rather the quills of a porcupine than 
hair; instead of a tail it has only a little fleshy protruberance, which 
does not even cover its posteriors : but that which is still more extra- 
ordinary, and in which it differs from all other quadrupeds what- 
soever, is, that it has got upon its back a lump resembling the navel 
in other animals, which is found to suppurate a liquor of a very 
strong smeil. The peccary is the only creature that has those kind 
of glands which discharge the musky substance on that part of its 
body. Some have them under the belly, and others under the tail; 
but this creature, by a conformation peculiar to itself, has them on 
its back. This lump, or navel, is situated on that part of the back 
which is over the hinder legs ; it is, in general, so covered with long 
bristles that it cannot be seen, except they be drawn aside. A small 
space then appears, that is almost bare, and only beset with a few 
short fine hairs. In the middle it rises like a lump ; and in this there 
is an oriflce, into which one may thrust a common goose-quill. This 
hole or bag is not above an inch in depth ; and round it, under the 
skin, are situated a number of small glands, which distil a whitish 
liquor, in colour and substance resembling that obtained from the 
civet animal. Perhaps it was this analogy that led Dr. Tyson to 
say that it smelt agreeably also, like that peHume. But this M. Buffon 
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absolutely denies; affirming, that the smell is at every time, and in 
every proportion, strong and offensive ; and to this I can add my 
own testimony, if that able naturalist should wanlHs voucher. 

But, to be more particular in the description of the other parts of 
this quadruped : the colour of the body is gristly, and beset with 
bristles thicker and stronger than those of a common hog ; though 
not near so thick as those of a porcupine, they resemble them in 
this respect, that they are variegated with black and white rings; 
Th6 belly is almost bare ; and the short bristles on the sides gradually 
increiase in length as they approach the ridge of the back, where 
some are five inches long. On the head also, between the ears, 
there is a large tuft of bristles, that are chiefly black. The ears are 
about two inches and a half long, and stand upright ; and the eyes 
resemble those of a common hog, only they are smaller. From the 
lower corner of the eye to the snout is usuallir six inches ; and the 
snout itself is like that of a hog, though it is but small. One side of 
the lower lip is generally smooth, by the rubbing of the tusk of the 
upper jaw. The feet and hoofs are perfectly like those of a common 
hog *. but, as was already observed, it has no tail. There are some 
anatomical differences in its internal structure, from that of the com- 
mon hog. Dr. Tyson was led to suppose that it had three stomachs, 
whereas the hog has but one : however, in this he was deceived, as 
M. Daubenton has plainly shown that the stomach is only divided 
by two closings, which gives it the appearance as if divided into 
three; and there is no conformation that prevents the food in any 
|mft of it from going or returning to any other. 

The peccary may be tamed like the hog, and has pretty nearly 
the same habits and natural inclinations. It feeds upon the same 
aliments ; its flesh, though drier and leaner than that of the hog, is 
pretty good eating; it is improved by castration ; and, when killed^ 
not only the parts of generation must be taken instantly away, but 
also the navel on the back, with all the glands that contribute to its 
supply. If this operation be deferred for only half an hour, the 
flesh becomes utterly unfit to be eaten. 

The peccary is extremely numerous in all the parts of Southern 
America. They go in herds of two or three hundred together, and 
unite, like hogs, in each other's defence. They are particularly 
fierce when their young are attempted to be taken from them. They 
surround the plunderer, attack him without fear, and frequently 
make his life pay the forfeit 'of his rashness. When any of the 
natives are pursued by a herd in this manner, they frequently climb 
a tree to avoid them ; while the peccaries gather round the root, 
threaten with their tusks, and their rough bristles standing erect, as 
in the hog kind, they assume a very terrible appearance. Iti this 
manner they remain at the foot of the tree for hours together ; while 
the hunter is obliged to wait patiently, and not without appre- 
hensions, until they think fit to retire. 

The peccary is rather fond of the mountainous parts of the coun« 
try than the lowlands; it seems to delight neither in the marshes 
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nor the iniicl, like our bogg; U keeps amoqg the woodn, whetv it 
lubtifltt upoo wild firaits, roots, and veg^teUes; it is also an oa- 
ceasing eneioy to the lizsrdy the tead^ and aU the serpent kinds^ with 
which these uncultivated forests abound. As soon as it perceives a 
serpen^ or a vipor, it at once seizes it with its fore hoofs apd teolht 
fkins it in an instant, and devours the flesh. This is often s^eiit ailtl 
nay, therefore, be resdily credited ; but as to its applyiq^ to a 
propor vegetable immedistdj after, as an antidote to the poiseii of 
the animal it had devoured, this part of the relation we may veiy 
well suspect. The flesh neither of the toad nor viper^ as eferr OB^ 
now knows, are poisonous; and therefore there is nooeeo^^ifa 
remedy, against, their venom. Ray gives no credit to either part dT 
theaocount; however, we can have no reason to diibelieve that it 
ieeds upon toadsand serpents; it is only the making use of a veg** 
taUe antidote that aapears improbabloi and wUeh periiaps hadile 
rise in the ignorance «id credulity of the natives. 

The peccaiy, like the hog, is very proliflc ; tbe jom^ ones foilow 
the dam, and do not separate till they have come to pef&otioD. If 
taken at firrt, they are. very easily tamed, and soon loee all Asic 
patural ferocity ; however, they nevor show any remarkaUa agas 
of dodlily, rat continue stupU and rude, without attacbmeiity or 
even seeming to know the hand that feeds them. Th^ oo^eopi- 
tinne todo no mischief, and they may be permitted to run tarns 
.without apprehending a^y dangerous consequenoes. They seUesi 
stray far from home; they relimi of themselves to thei at/ » andde 
not quarrel among each other, Mioept when they hamd lo.be|W 
in.common. At such times they have an angry kind of growU rndbh 
stronger and harsher than that of a hog ; but they are seldom heard 
to scream as the former, only now and then, when frighted or irri- 
tated, they have an abrupt angry manner of blowing like the boar. 

The peccary,. though like the bog in so many various respects, is. 
nevertheless a very distinct race, and will not mix, nor produce an 
intermediate breed. The European hog has been transplanted into 
America, and suffered to run wild among the woods ; it is often seen 
to herd among a drove of peccaries, but never to breed from them. 
They may therefore be considered as two distinct creatures : the hog 
is the larger and the more useful animal, the peccary more feeble 
and local ; the hog subsists in most parts of the world, and in almost 
every climate; the peccary is a native of the warmer regions, ajid 
cannot subsist in ours without shelter and assistance. It is more 
than probable, however, that we could readily propagate the breed 
of this qjuadruped, and that, in two or three generations, it might he 
familiarized to our climate ; but as it is inferior to the hog in eveiy 
respect, so it would be needless to admit a new domestic, whose 
services are better supplied in the old. 
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THE CAPIBARA, OR CABIAI. 

* 

There are some quadrupeds so entirely difiereDt from any that w6 
:»re acquainted with, that it is hard to find a well known animal to 
which to resemble them. In thi» case, we must be content to plac6 
ihem near such as they most approach in form and habits, so that 
tbe reader may at once have some idea of the creature's shape or 
idiipoflition, although, perhaps, an inadequate and a very confused 
<me. 

Upon that confused idea, however, it will be our business to work ; 
to bring it by degrees to greater precision ; to mark out the differ^, 
ences of form, and thus give the clearest notions that words call 
easily convey. The known animal is a kind of rude sketch of the 
figure we want to exhibit; from which, by degrees, we fashion out 
the shape of the creature we desire should be known ; as a statuary 
seldom begins his work till the rude outline of the figure is given by 
some other hand. In this manner, I have plac^ the Capibara 
mmong the hog kind, merely because it is more like a hog than any 
other animal commonly known; and yet, more closely eX^- 
amined, it will be found to difier in some of the most obvious par<- 
licQlars. 

The Capibara resembles a hog of about two years old, in the 
shape of its body, and the coarseness and colour of its hair. Like 
the hog, h has a thick short neck, «nd a rounded bristly back ; lik6 
the hog, it is fond of the water and marshy places, brings forth many 
fA a time, aod^ like it, feeds upon animal and vegetable food. But, 
when examined more nearly, the differences are many and obvious. 
The head is longer, the eyes are larger, and the snout, instead of 
being rounded as in the hog, is split, like that of a rabbit or a hare, 
and furnished with thick strong whiskers ; the mouth is not so wide, 
the number and the form of the teeth are different, for it is without 
tusks : like the peccary, it wants a tail ; and, unlike to all others of 
this kind, instead of a cloven hoof, it is in a manner web-footed, and 
thus entirely fitted for swimming and living in the water. ^The hoofk 
before are divided into four parts, and those behind into three; be- 
tween the divisions there is a prolongation of the sikn, so that 
the foot, when spread in swimming, can beat a grater surface of 
watOT. 

As its feet are thus made for the water, so it is seen to delight en- 
tirely in that element ; and some naturalists have called it the Waterm 
Mg for that reason. It is a native of South America, and is chiefly 
seen frequenting the borders of lakes and rivers, like the otter. It 
seizes the fish upon which it preys with its hoofs and teeth, and carries 
them to the edge of the lake, to devour them at its ease. It lives 
also upon fruits, com^ and sugar-canes. As its feet are long and 
broad, it is often seen sitting up, like a dog that is taught to beg. 
Its cry nKHre nearly resembles the braying of an ass, than tho gnm^ 
iog of a hog. It seldom goes out, except at night, and that always 
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in ogmpany. It never ventares far from the ndee of the river or the 
lake in which it preys ; for m it runs iii, beoMise •of the length of 
its feet and the shortness of its legs, so its only place of safety is 
the w%^, intot' which it immediately plunges- when porsued, ^end 
keeps 40 long at the bottom that the honter.can have bo hopes 
of taking it there. The capibaray even in a state of. wtMness, 
is of a gentle nature, and, when taken youn^,^ ia easiiy tuMd. 
It comes and goes at command, and even shows an: attaehMSOt 
to its keeper, its flesh is said to be fat and tender, but^: ftom 
the nature of its food, it has a ibhy taste, like that of all tboaa 
whkh are bred in the water. Its head, however, vis said to be 
jezeellent; and in this it resembles the beaver, whose fore parts 
teste like flesh, and the hinder like the fish it feeds on. 
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The Babyrooess^ n still more remote from the hog kind than the 
capibara; and yet most travellers who have descril^ this animal 
jdp not scruple to call it the Hog of Borneo, which is ah island in the 
East Indies where it is principally to be found. Probably this.ani^ 
.mars figure, upon the whole most resembles that of the hog kind, 
and may have induced them to rank it among the: number; howerer, 
when they come to its descripUpn, they represent it as having neithsr 
the hair, the bristles, the head, the stature, nor the tail ,of a 1^. . Its 
legs, we are told, are longer, its snout shorter, its body more sloider, 
and somewhat resembling that of a stag ; its hair is finer, of a grey 
colour, rather resembling wool than bristles, and its tail also tufted 
with the same. From these varieties, therefore, it can scarcely be 
called a hog; and yet in this class we must be content to rank it, 
until its form and nature come to be better known. What we at 
present principally distinguish it by, are the enormous tusks that 
grow out of each jaw ; the two largest from the upper, and the two 
smallest from the under. The jaw-bones of this extraordinary 
animal are found to be very thick and strong, from whence these 
monstrous tusks are seen to proceed that distinguish it from all other 
quadrupeds whatsoever. The two that go from the lower jaw are 
not above a foot long, but those of the upper are above half a yard : 
as in the boar, they bend circularly, and the two lower stand in the 
jaw as they are seen to do in that animal ; but the two upper rise 
from the upper jaw rather like horns than teeth, and bending op- 
wards and backwards, sometimes have their points directed to the 
animal's eyes, and are often fatal by growing into them. Were it 
not that the babyrouessa has two such large teeth underneath, we 
might easily suppose the two upper to be horns; and in fact 
their sockets are diretcted upwards, for which reason Dr. Grew was of 
that opinion. But as the teeth of both jaws are of the same consist- 
ence, and as they both grow out of sockets in the same manner, the 
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nhalogy between both is too strong not to 8Up]po»» tbem of the sam^ 
nature. The upper teeth, when they leave the socket, immediatelj 
pierce the upper h'ps of the animal, and grow as if they immediately 
went from its cheek. The tusks in both jaws are of a very fin^e ivory, 
amoother and whiter than that of the elephant, but not so hard or 
serviceable. 

These enormous tusks, give this animal a very formidable appear- 
anioe, and yet it is thought to be much less dangerous than the wild 
boar.* Like animals of the bog kind> they go together in a body> 
and are often seen in company with the wild boar, with which, how* 
ever, they are never known to engender. They have a very strong 
scent, which discovers them to the hounds; and when: pursued tboy 
growl dreadfully, often turning back upon the dogs, and wounding 
them with the tusks of the lower jaw, for those of the upper are 
rather an dbstruction than a defence. They run much swifter than 
the boar, and have a more exquisite scent, winding the men and the 
dogs at a great distance. When hunted closely they generally 
plunge themselves into the sea, where they swim with great swiftness 
and facility, diving and rising again at pleasure ; and in this manner 
they most frequently escape theW' pursuers. Although fierce and 
terrible when offended, yet they are peaceable and harmless when 
unmolested. They are easily tamed, and their flesh is good to be 
eaten ; but it is said to putrefy in a ve)*y short time. They h^Te a 
' way of reposing themselves different from most other animals of the 
larger kind, which is by hitching one of their upper tusks on the 
branch of a tree, and then suffering their whole body to swing down 
. at ease. Thus suspended froAi a tooth, they continue the whole 
«i^ht quite secure, and out of the reach of such animals as hunt them 
for prey. 

The babyrouessa, though by its teeth and tusks it seems fitted for 

va state of hostility, and probably is carnivorous, yet nevertheless 

.seems chiefly to live upon vegetables and the leaves of trees. It 

4seldom seeks to break into gardens, like the boar, in order to pillage 

the more succulent productions of human industry, but lives remote 

' from mankind, content with coarser fare and security. It has been 

4said that it was only to be found in the island of Borneo ; but this is 

a mistake, as it is well known in many other parts both of Asia and 

Africa, as at the Celebes, Estrila,- Senegal^ and Madagascar, t 

Such are the animals of the hog kind,; which are not distinctly 
known ; and even all these, as we see, have been but imperfectly 
examined or described. There are some others of which we have 
.still more imperfect notices; such as the Waree, a hog oTthe Istb- 
.«mjs of Darien, described by Wafbr, with large tusks, small ears, 
and bristles like a coarse fur over all the body. This^ however, 
may be the European hog, which has run wild in that part of the 
new world, as no other traveller has taken notice of thp,same. The 

• Buffon, vol. XXV. p. 179. 
t Anderson's Natur^il History of. Greenland^ 
WOL. I.— No. XVI n. 3G 
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Canary' boar scienli differeiit from other aoiniak'Of tUs kihd by* dn 
largenoM of its tadcs, and, as is judged from, the dcekton, by tin 
aperlare of its nostrils, and the number - of its grinders* I eamiot 
<ioiiGkide this account of those animals that are thns' fumiirfied witii 
enormous tusks, without observitagy that there is a strong consent be- 
tween these and the parts of generation^ When castrated, it- is wdl 
kdown that the tusks grow niucb smaller, aind'aite scarcely seen to 
app^ without the lips; biit what is'still more roharkable is» tha^in 
^ boar, if the tusks by tfny accident or design be- broke' away/tkb 
-arbiroal abates' of -its fierceness and venery-, and it produces nearly 
the same eflect upon iis donstitiition as if castrationr had actually 
t«ke^ plaoew* 



CHAPTBR XLVII. 

AKIMALS OF TH£ CAT KIND. 



Wcf hare liitherto been- describing a dass of peacefuljmd harmless 
anitaals, that serve as the instruments of man's hamnness, orat 
least that do not openly oppose him. We come now to a bkMdy 
and unrelenting thbo) that disdain to own hii power, and canyi on^ 
linoeasing hostilities against him^ All the class of the cat; kind are 
chiefly distinguiilied by their sharp and formidable claws, which they 
can hide and extend at pleasure. They lead a solitary Tavenoos 
life, neither uniting for their mutual defi^ce;* like vegetable feeders, 
nor for their mutual support, like those of the dog kind. The whole 
of this cruel and ferocious tribe seek their food alone, and, except 
at certain seasons, are even enemies to each other. The dog, the 
wolf, and the bear, are sometimes known to live upon vegetables or 
farinaceous food ; but all of the cat kind, such as the lion, the tiger, 
the leopard, and the ounce, devour nothing but flesh, and starve 
upon any other provision. 

They are in general fierce, rapacious, subtle, and cruel, unfit for 
society among each other, and incapable of adding to human happi- 
ness. However, it is probable that even the fiercest could be ren- 
dered domestic, if man thought the conquest worth the trouble. 
Lions have been yoked to the chariots of conquerors, and tigers have 
been taught to tend those herds which they are known at present to 
destroy ; but these services are not sufficient to recompense for the 
trouble of their keeping ; so that ceasing to be useful, they continue 
to be noxious, and become rebellious subjects because not taken 
under equal protection with the rest of the brute creation. 

Other tribes of animals are classed with difficulty, having often 
but few points of resemblance, and though alike in form, have dif- 
ferent dispositions, and different appetites. But all those of the cat 

* Liile*s Husbandry, vol. ii. p. 329 
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koHlyalUimigli^flBMriQg in sise or in oolojur, are jH n^ariy allied to 
each oUier» faemg equally iieroey rapacious, aad.artfid, ami be ihat 
hail aaen one has seen all. In other creatures there are many 
chmgei wrought by human araduity ; thedogy.thf9 hog, or tbeaheep^ 
are ahered in their natures and ibrmSy just as the necessities or the 
oapriee of mankind have found fitting; but all of this kind are in- 
flexible ID their forms, and wear the print of their natural wildness 
strong apon them. The dogs or cows yary ip diSerent countries, 
bat lions or tigers are still foimd.the same ; the yery eoloi]^ i$ nearly 
alike in all, and the slightest aUeratioos are sufficient to qiake it> 
difference in the kinds, and to give the animal .a different ^eoomir 
nation. 

The cat kind are not less remalrkaUe for .the sharpness and: 
strength of their daws, which thrust forth from their sheath when, 
they seim their prey, than for the shortness of their snout, ihe round- 
ness of thehr head, and the large whiskers which grow on tbs .upper 
lip. Their teeth also, which amount to the number of twty , are 
very formidaUe, but are rather calculated for tearing their prey tha^. 
jfbr chewing it : * for this reason they feed but . slowly^ and while 
tkey eat generally continue growling, to deter others from taking ^ 
idiare. In the dog kind, the chief power lies in th^ under jaw, which 
is long, and furnished with muscles of amazing strength ; but in 
these, the greatest force lies in the claws, which are extended with 
great ease, and their gripe is so tenacious that nothing can open it. 
The hinder parts in all these animals are much weaker than those 
before, and they seem less made for strength than agility. Nor are 
th^ endued with the swiftness of most other animals, but generally 
owe their subsistence rather to thatching their prey by surprise than 
by hunting it fairly down. They all seize it with a teMind,'at the 
same time expressing their fierce, pleasure with a. roar; and the first 
grasp generally disables the captive irom .all further resistance^ 
With all these qualificatioos for slaughter, . they nevertheless seem 
timid and cowardly, and seldom make an attack, like those of the 
dog kind, at a disadvantage; on the contrary, they fly when the 
force against them is superior, or even equal to their own, and the 
liKMd himself will not venture to make a second attempt whore he has 
been once repulsed with succesa* For this reason, in countries that 
are tolerably inhabited,, the lion is so cowardly that he is often scared 
away by the cries of women and •children. 

. The Cat, whwh is the smallest ar^mal of this kind, is the only one 
that has been taken under human protection, and may be considered 
as a faithless friend, brought to oppose a still more insidious enemy.t 
It is, infaety the only animal of this tribe whose servkses can more 

. [* Inquadnroedsof this ktnd the .fore-teeth are eqaal, the crindershav/B 
three points, the tongnie is furnished with rough sharp prickles, polntii^ 
•backwards, and the claws are sheathed and retractile.] 

^ This description is nearly all translated .frem M: Jlaffon : what I bane 
.ad4edj8 marked iivith iavertedjBomnlias. 
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UiftD recompense the trouble of their educatioOy and whoie ftrengib 
» not infficient to make its ang^ formidable- The lion or the tiger 
may (easily be tamedi and rendered subservient to human eonunand ; 
bat, eren in their humblest and most familiar moments^ they are slill 
dan^rous ; since their strength is sudi, that the smallest fit of anger, 
or capnce may have dreadful eonsequenoes. But Uie cat, though 
easily offended, and often capricious in her resentinehts, is not en-, 
dowed with powers sufficient to do any great mischief. Of all ani*: 
mals, when young, there is none more prettily playful than the kilteo; 
but it seems to lose this disposition as it grows old, and the innate 
treachery of its kind is then seen to prevail. From being naturally- 
ravenous, education teaches it to disguise its appetites, and to watch 
the favourable moment of plunder : supple, insinuating, and artful, 
it has learnt the arts of concealing its intentions till it can put them 
into execution : when the opportunity offers, it at once seizes upon 
whatever it finds, files off with it, and continues at a distance tUl it 
supposes its ofience forgotten. The cat has only the appearance of 
attachment; and it may easily be perceived, by its timid approaches, 
and side-long looks, that it either dreads its master, or distrusts his 
kindness : different from the dog, whose caresses are sincere, the cat 
is assiduous rather for its own pleasure, than to please, and often 
gains confidence only to abuse it. The form of its body and its 
temperament correspond with its disposition ; active, cleanly, deli* 
eate, and voluptuous, it loves its ease, and seeks the softest cushions 
to lie on. " Many of its habits, however, are rather the consequences 
of its formation, than the result of any perverseftess in its disposition: 
it is timid and mistrustful, because its body is weak, and its skin 
tender; a blow hurts it infinitely more than it does a dog, whose hide 
is thick, and body muscular; the long fur in which the cat is clothed 
entirely disguises its shape, which, if seen naked, is long, feeble, and 
slender : it is not to be wondered, therefore, that it appears much 
more fearful of chastisement than the dog, and often flies, even when 
no correction is intended. Being also a native of the warmer cli* 
mates, as will be shown hereafter, it chooses the softest bed to lie on, 
which is always the warmest." 

The cat goes with young fifty-six days, and seldom brings forth 
above Ave or six at a time. The female usually hides the place of 
her retreat from the male, who is often found to devour her kittens. 
She feeds them for some weeks with her milk, and whatever small 
animal she can take by surprise, accustoming them betimes to rapine. 
Before they ere a year old, they are fit to engender; the female 
seeks the male with cries ; nor is their copulation performed without 
great pain, from the narrowness of the passage in the female. They 
live to about the age of ten years; and, during that period, they are 
extremely vivacious, suffering to be worried a long time before they 
die. 

The young kittens are very playful and amusing ; but their sport 
soon turns into malice, and they, from the beginning, show a dis- 
position to cruelty ; they^often look wistfully towards the cage, sit 
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$eiitkiel8 at the mouth of a mouse-hole, and in a ^bort tune become, 
more expert hunters than if thej had received the ipstmctbn of art. 
Indeed, then: disposition is so incapable of constraint, that all in- 
struction would be but thrown away. It is true, that we are told of 
the Greek monks of the Isle of Cyprus teaching cats to hunt th^ 
serpents with which the island is infested ; but this may be natural Uw 
the animal itself, and they might have fallen upon such a punuil 
without any instruction. Whatever animal is much weaker than 
themselves, is to them an indiscriminate object of destruction. Birds, 
young rabbits, hares, rats and mice, bats, moles, toads, and frogs, 
are all equally pursued, though not, perhaps, equally acceptable. 
The mouse seems to be their fkvourite game ; and although the cat 
has the sense of smelling in but a mean degree, it nevertheless knows 
those holes in which its prey resides. I have seen one of them 
patiently watch a whole day until the mouse appeared, and continue 
quite motionless until it came within reach, and then seized it with a 
jump. Of all the marks by which the cat discovers its natOral ma-P 
lignity, that of playing and sporting with its little captive, before 
killing it outright, is the most flagrant. 

The fixed inclination which they discover for this peculiar manner 
of pursuit, arises from the conformation of their eyes. The pupil in 
man, and in most other animals, is capable but of a small degree of 
contraction and dilatation ; it enlarges a little in the dark, and con- 
tracts when the light pours in upon it in too great quantities. In 
the eyes of cats, however, this contraction and dilatation of the pupil 
is so considerable, that the pupil, which by day-light appears narrow 
and small, like the black of one's nail, by night expands over the 
whole surface of the eye ball, and, as every one most have seen, 
their eyes seem on fire. By this peculiar conformation, their eyea 
see better in darkness than light ; and the animal is thus better 
adapted for spying out and surprising its prey. 

Although the cat is an inhabitant of our houses, yet it cannot pro- 
perly be called a dependant; although perfectly tame, yet it ac- 
knowledges no obedience ; on the contrary, it does only just what 
it thinks fit, and no art can controul any of its inclinations. In 
general, it is but half tamed, and has its attachments rather to the 
place in which it resides, than to the mhabitant If the inhabitant 
quits the house, the cat still remains; and if carried elsewhere, seems 
for a while bewildered with its new situation. It must take time to 
beccxne acquainted with the holes and retreats in which its prey re- 
sides, with all the little labyrinths through which they often make 
good an escape. 

The cat is particularly fearful of water, of cold, and of ill smells. . 
It loves to keep in the sun, to get near the fire, and to rub itself 
against those who carry perfumes. It is excessively fond of some 
.plants, such as valerian, marum, and catmint; against these it rubs, 
smelb them at a distance, and at last, if they be planted in a garden, 
wears them out. 

This animal eats slowly, and with difficulty, as its teeth are rather 
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Bwde for tearing than chewing its diments. For this reason it \&reik 
|he moft tender foody particolarly fish, which it eats as well boiled as 
raw. Its sleeping is very light ; and it often seems to sleep, the 
better to deceive its prey. When the cat walks, it treads very 
softly, and without the least noise ; and as to the necesrities of nature, 
it is cleanly te 4110 last degree. Its for also is usually sleek and 
glossy; and^ for this reason, the hair is easily electrified, sending 
forth shining sparks, if rubbed in the dark. 

** The wild cat breeds with the tame ; ^ and therefore the latter 
may be considered only as a variety of the former : Jiowevor, they 
diflfor in some particulars ; tlie cat, in its savage state, is somewhat 
larger than the house cat; and its fur being longer, gives it a greater 
appearance than it really has : its bead is bi^jper, and face flatter; 
the teeth and daws much more formidaUe; ilcl muscles very strong, 
as being formed for rftpine ; the tail is of a moderate length, bat very 
thick and flat, marked with dtertuute bai« of black and while, the 
end always black ; the hips, and bind part of the lower joints of the 
leg, are always Mack ; the fur is very soft and floe : the general 
colour of th»ie animals, in England, is a yellowish white, mixed with 
« deep grey. These colours, though th^y appear at first sight con- 
fusedly blended together, yet on a close inspection will be found to 
be disposed like the streaks on the skin of the tiger, pointing from 
the back downwards, rising from a black list that runs from the head 
along the middle of the back to the tail. This animal is found in oer 
larger woods ; and is the most destructive of the carnivorous kinds 
in this kingdom. It inhabits the most mountainous and woody parts 
of these islands, living mostly in trues, and feeding only by night 
It often happens, that the females of the tame kind go into the wood:» 
to seek mates among the wild ones. It should seem that these, how« 
ever, are not original inhabitants of this kingdom, but were intro- 
duced first in a domestic state, and afterwards became wild in the 
woods by ill-usage or neglect. Certain it is, the cat was an animal 
much higher in esteem among our ancestors than it is at present. 
By the laws of Howel, the price of a kitten, before it could see, was 
to be a penny ; till it caught a mouse, twopence ; and when it com- 
menced mouser, fourpeoce. It was required, besides, that it should 
be perfect in its senses of hearing and seeing, be a good mouser, 
have the claws whole, and be a good miese. If it failed in any of 
these qualities, the seller was to forfeit to the buyer the third part of 
its value. If any one stole or killed the oat that guarded the prince's 
granary, he was to forfeit a milch ewe, its fleece and lamb, or as mnch 
wheat as, when poured on the cat suspended by the tail (the head 
touching the floor), would. form a heap high enough to cover the tip 
of the former. From hence we discover, besides a picture of the 
simplicity of the times, a strong argument that cats were not (natu- 
rally bred in our forests. An animal that could be so easily taken, 
could never have been rated so highly ; and the precautions laid 

* British Zoology. 
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down tomiprdTethebroedy wooUlivfelieMiyporftMi^ 
Iqrethsi mukip]ie& to such an 9mmJ0g.6egn%, 

'' In our climate^ we know but of one ▼wUtepo f tiwc a i t kiod ; and 
fren Ifae ^ooomtM-of tcamHan we learn, that there aro.but very inr 
diflereacet im this quadnipeii in all parta-of iha> woaldw Thecgfeatani 
diffmance^bdeedy, beiwteo the wila aadthetaoaecat, iarath0r*to be 
found iotcniaily than in their oatwaed form*- Of all other quad- 
nipeda, the wild cat^is, perhapi, that whoaeintestinef are proportion- 
ably the amaUest and the shortest; The intestiBea of the sbeep^ for 
kistanoe» nnrayeiled oot,^ and measured aooefding ta their leaigth, 
weoid be fiDund to be. above thirty times the length of ita^ bod^r; 
lAeieas.the wild caiV intestines, being measured out, wiU not be 
ibuod above three timea the length* of itabody. This is a> sumrising 
diCereDoe: but we may account for it from tbe nature of the food in 
the two. animala; the one living upon vegetables, which require e 
knger,. and a more tedious preparatio n , before they oanbeeome a 
part of its body; the other living upon teah, whioh requkea very 
little alteration in order to be assimilated into the substance of the 
creature that feeds upon it. The one, therefore, wanted a long canal 
for properly digesting and straining its food ; the other but a short 
one, as the food is akeady pceparedi to pass the usual secretioiM: 
however, a difficulty still remains behind ; the intestines of the wild 
eat are, by one-third, shorter than those of the tame;- How can 
we account for this? If we say thai the domestic eat^ living upoD 
more nourishing. and more plentiful provision, has ite intestines en- 
larged to the quantity with which it is su{^ed, we^shaU* find this 
observation contradicted in the wild boar Mid the wolf, whose intes- 
tines are as long as those of the hog or the dog, though* they leade 
savage life, and, like the wild cat, are fed by jprecarioui^ subsistenee. 
The shortness, therefore, of the wild cat'aintesUnes is stiU unaccounted 
for; and most naturalists consider the difficulty as inextricable. We 
must leave it, therefore, as one of those difficulties which futnre ob^ 
servation or accident are most likely= to discover.'' 

Thia animal is one of those few which are common to the new 
continent as well as the old. When Christophen Columbus first dis- 
coveired that country, a hunter brought him one- which he had disee* 
vered in the woods, which waa of the ordinary siae^ the tail very long 
and thibk. They were common also in Peru, although they were 
not rendered domestic. They are well known also in several parts- ef 
Africa, and many parts of Asia. In some of these countriea they 
are of a peculiar colour, and inclining to blue. In Persia, Pietro 
della Vaue informs us, that there is a kind of cat; particularly in the 
province of Chorazan, of the figure and form of the ordina^ one, 
but infinitely more beautiful in ^ lustre and colour of its skin. It 
is of a grey blue, without mixture, and aa soft and shining aa silk. 
The tail is very long, and covered with hair six inches long, which 
the animal throws upon its back, like the squirreL These cats are 
well known in France; and have. been brought over into England, 
under the name of the blue cat, which, however, is not their ooleor. 
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Another variHy of this animal is called by us the lion cat\ or, as 
others more properly term it, the Cat of Angora. These are larger 
than the common cat, and even than the wild one. Their hair is 
much longer, and hangs about their head and neck, giving this crea- 
ture the appearance of a lion. Some of these are white, and others 
of a dun colour. These come from Syria and Persia, two countries 
^bich are noted for giving a long soil hair to the animals which are 
bred in them. The sheep, the goats, the dogs, and the rabbits of 
Syria, are all remarkable for the fine glossy length and soflness of 
their hair; but particulariy the cat, whose nature seems to be soinflexi- 
.ble, conforms to the nature of the climate and soil, loses its savage 
colour, which it preserves almost in every other part of the world, 
and assumes the most beautiful appearance. There are some other 
varieties in this animal, but rather in colour than in form ; and in 
.general it miay be remarked, that the cat, when carried into other 
countries, alters but very little, still preserving its natural manners, 
habits, and conformation. 



THE LION. 

The influence of climate upon mankind is very small ; * he is 
found to subsist in all parts of the earth, as well under the frozen 
poles as beneath the torrid zone : but in animals, the climate may 
be considered as congenial, and a kind of second nature. They 
almost all have their particular latitudes, beyond which they are 
unable to subsist; either perishing with a moderate cold, or dying 
for want of a frozen air, even in a temperate climate. The rein-deer 
is never seen to depart from the icy fields pf the north ; and, on the 
contrary, the lion degenerates when taken from beneath the Line. 
The whole earth is the native country of man, but all inferior ani- 
mals have each their own peculiar districts. 

Most terrestrial animals are found larger, fiercer, and stronger, in 
the warm than in the cold or temperate climates. They are also 
more courageous and enterprising, all their dispositions seeming to 
partake of the ardour of their native soil. Tlie Hon produced under 
the burning sun of Africa, is, of all others, the most terrible, the 
most undaunted. The wolf or the dog, instead of attempting to rival 
him, scarcely deserve to attend his motions, or become his providers. 
Such, however, of these animals as are bred in a more temperate 
climate, or towards the tops of cold and lofty mountains, are far 
more gentle, or, to speak more properly, far less dangerous, than 
those bred in the torrid valleys beneath. The lions of Mount Atlas, 
the tops of which are covered in eternal snows; have neither the 
strength nor the ferocity of the lions of Bildulgerid or Zaara, where 

* This description is principally taken from M. Buffbn ; such parts as are 
added from others, I have marked with commas. 
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the plains are covered with burtiingf sands. It is particularly in 
these frightful deserts that those enormous and terrible beasts are 
found, that seem to be the scourge and the terror of the neighbour- 
ing kingdoms. Happily, indeed, the species is not very numerous, 
and it seems to be diminishing daily ; for those who have travelled 
through these countries assure us, that there are by no means so 
many there at present as were known formerly*; and Mr. Shaw 
observes, that the Romans carried fiily times as many lion9 from 
Libya in one year, to combat in their amphitheatres, as are to be 
found in the whole country at this time. The same remaric is made 
with regard to Turkey, to Persia, and the Indies, where the lions 
are found to diminish in their numbers every day. Nor is it difficult 
to assign the cause of this diminution. It is obvious that it cannot 
be owing to the increase of the force of other quadrupeds, since they 
are all inferior to the lion, and consequently, instead of lessening the 
number, only tend to increase the supplies on which they subsist ; it 
must, therefore, be occasioned by the increase of mankind, who is 
the only animal in nature capable of making head against these 
tyrants of the forest, and preventing their increase. The arms even 
of a Hottentot or a Negro make them' more than a match for this 
powerful creature; and they seldom make the attack without coming 
o£rinctork>us. Their usual manner is to find out his retreat, and, 
with spears headed with iron, to provoke him to the combat. Four 
men are considered as sufficient for this encounter ; and he against 
whom the lion flies receives him upon his spear, while the others 
attack^ him behind.^ The lion finding himself wounded in the rear, 
Jturns that way, and thus gives the man he first attacked an oppor* 
tunity to recover. In this manner they attack him on all sides, until 
at la^lt they entirely disable, and then dispatch him. The superi- 
ority in the numbers and the arts of man, that are sufficient to con« 
quer the lion, serve also to enervate and discourage him ; for he is 
brave only in proportion to the success of his former encounters. In 
the vast deserts of Zaara, in the burning sands that lie between 
Mauritania and Negroland, in the uninhabited countries that lie to 
the north of Caffraria, and, in general, in all the deserts of Africa, 
where man has not fixed his habitation, the lions are found in great 
numbers, and preserve their natural courage and force. Accustomed 
to measure their strength with every animal they meet, the habit of 
conquering renders them intrepid and terrible. Having never ex- 
perienced the dangerous arts and combinations of man, they have no 
apprehensions from his power. They boldly face him, and seem to 
brave the force of his arms. Wounds rather serve to provoke their 
rage than repress their ardour. They are not daunted even with 
the opposition of numbers : « single lion of the desert oAen attacks 
an entire caravan ; and, after an obstinate combat, when he finds 
himself overpowered, instead of flying, he continues to combat, re- 
treating, and still facing the enemy till he dies. On the contraiy, 
the lions which inhabit the peo|>led coufitries of Morocco or India, 
having become acquainted with human power, and experienced 
TOL. I.— No. XVIII. 3H 



aui^i w&pmaaij, hkje kMt all tbeir taan^^ iaai to hemmfnimf 
irilhariioQif mdMldoin attack any but tbeiii»Bartili|f4odcaor 
herdf, which eren woman ' and dSoMren are toiliBiaiit to' pM* 

toCt .... ^ .... :■. 

Thk alieimtioii in the Iion*s diapon^cD aaficiantij AofifB, Aat ha 
m^t eaailj be tamed, and admit of a certain diagrae of ydaeatiaifc 
^Ib (act, notfainp ii iKMO oonmoothan for IhekMMr of w^ iwaaka 
topby with tUianimalytopiinoathw toogaeiai»e¥en'tociMMtiie 
him withoat a came. He Mcme to bear it ell iritb^beolraqatedBi* 
pomre; and we reij rarely faa?e i nttancea of Ua rereiig^ tblae 
improvoked talliea <^ impertinent croeltj* However, wbetf'llieenctr- 
■ at laat etcited, the ocnief oencea are terriUe. Labat t^aa ef a 
gentknan who kepi a,lion in hia chamber, and: emj^oyed %' aervaat 
to attend it, iriio, aa 11 woal, mixed fail btowt; wirti yrotiftl/^TBi 
iD-jndged aiaociation continaed Ibr some time, tiH ^ aMmhf the 
gefatknian waa awakimd hfn noito in hia rDom* whidi, ai jm, ha 
cooki not tell the caoie rf; bat drawing the eortaiba^ &e porciifBi. 
• horrid ipectad^—the lion growling over the maa'A-haadvifUeh Ini 
had ae|iaiated from, the body, and tofpngr itrotod the llooii He 
inmiediatdy, theteflire, flew into the ioeart mm, eaUed tolfae people 
without, and had the anhnal aacored ftoai dJring^ tedier 1n^^ 
However, Ihii lingie noeoont ii.nol anfflaeat to weigbi ng^^ the 
many inatancea we every day aee of tl^ cmtore^a gentlaiNwa ani 
aobmiHion. He ia often bred m with other (hiinwtie anhnaii, ami 
il aeen to phy innocently and mmBiaiiy tMMiig them; wdlj if it 
ev«r happena that hia natoral ftracity retoma, ^ ■ mMom eiierted 
against his benefaetora. As his passions are strong, and h^li^fie^ 
tites vehement, one ought not to presume that the impressic^ of 
education will always prevail; so that it would be dangerous in such 
circumstances to suffer him to remain too long without food, or to 
persist in irritating and abusing him : however, numberless accounts 
assure us, that his anger is noble, his courage magnanimous, and his 
disposition grateful. He has been often seen to despise contempti- 
ble enemies, and pardon their insults when it was in his power to 
punish them. He has been seen to spare the lives of such as were 
thrown to be devoured by him, to live peaceably with them, to afford 
them a part of his subsistence, and sometimes to want food him- 
self, rather than deprive them of that life which his generosity had 
spared. 

It may also be said that the lion is not cruel, since he is so only 
from necessity, and never kills more than he consumes. When 
satiated he is perfectly gentle; while the tiger, the wdf, and all the 
inferior kinds, such as the fox, the polecat, and the ferret, kill with- 
out remorse, are fierce without cause, and^ by tbeir indis<arimi- 
nate slaughter, seem rather to satisfy their malignity than their 
hunger. 

llie outward form of the lion seems to speak his internal gene- 
rosity. His ^gare is striking, his look confident and bold, his gait 
I»oud, and his voice terrible. His stature is not overgrown, like 
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that of the elephant or rhinoceros ; nor is his shape clumsy, like that 
of the hippopotamus or the ox. It is compact, well proportioned, and 
sizeable ; a perfect model of strength joined with agility. It is mus- 
cular and bold, neither charged with fat nor unnecessary flesh. It 
is sufficient but to see him in order to be assured of his superior force. 
His large head surrounded with a dreadful mane, all those muscles 
that appear under the skin swelling with the slightest exertions, and 
the great breadth of his paws, with the thickness of his limbs, plainly 
evince that no other animal in the forest is capable of opposing him. 
He has a very broad face, that, as some have imagined, resembles 
the human. It is surrounded with very long hair, which gives it a 
majestic air. The top of the head, the temples, the cheeks, the un- 
der jaw, the neck, the breast, the shoulder, the hinder part of the 
legs, and the belly, are furnished with it, while all the rest of the 
body is covered with very short hair, of a tawny colour. " The 
length of the hair in many parts, and the shortness of it in others', 
serves a good deal to disguise this animaPs real figure. The breast, 
for instance, appears very broad, but in reality it is as narrow and 
contracted in proportion as that of the generality of dogs and horses. 
For the same reason, the tail seems to be of an equal thickness from 
one end to the other, on account of the inequality of the hair with 
which it is encompassed ; it being shorter near the insertion, where 
the flesh and bones are large, and growing longer in proportion as 
its real thickness lessens towards the pc»'nt, where it ends in a tuft. 
The hair about the neck and the breast is not difierent from that on 
the rest of the body, except in the length of it ; nor is each hair 
pointed as in most other animals, but of an equal thickness from one 
end to the other. The neck is very strong, but not composed of one 
solid bone, as Aristotle has imagined ; on the contrary, though very 
short and muscular, it has as many bones as the camel or the horse : 
for it is universal to all quadrupeds to have seven joints in the neck, 
and not one of them have either more or less. However, the muscles 
in the neck of the lion, that tie the bones together, are extremely 
strong, and have somewhat the appearance of bones ; so that ancient 
authors who have treated of this animal have mistaken the whole for 
a single bone. The tongue is rough, and beset with prickles as 
hard as a cat's claws ; these have the grain turned backwards ; so 
that it is probable a lion, if it should attempt to lick a man^s hand, 
as we are told it sometimes does, would tear ofl" the skin. The eyes 
are always bright and fiery, nur even in death does this terrible look 
forsake them. In short, the structure of the paws, teeth, eyes, and 
tongue, are the same as in a cat ; and also in the inward parts these 
two animals so nearly resemble each other, that the anatomist's chief 
distinction arises merely from the size." 

The lion has, as was observed before, a large mane, which grows 
every year longer as the animal grows older ; the lioness is without 
this ornament at every age. This mane is not coarse or rough as in 
a horse, but composed of the same hair with the rest of the body, 
lengthened and shining. The mane, as well as the rest of the 
body, is of a yellow colour; nor is there ever any difference to be 
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fQund in the colour of one lion from that of another. What the 
ancients might have said concerning black lions, or white, or streaked 
like the tiger, is not confirmed by modern experienee ; so that tbeae 
varieties have never been seen, or exist no longer. 

It is usually supposed that the lion is not possessed of the sensaof 
smelling in such perfection as most other animals. It is also ob- 
served, that too strong a light greatly incommodes hnn.- This is 
more dian probable from the formation of his eyes, which, like those 
of the cat, seem fitted for seeing best in the dark. For this reason 
he seldom appears in open day, but ravages chieffy by niglit; and 
not only the lion, hut^all other animals of the cat kind, are kept off 
by the fires which the inhabitants light to preserve their herds and 
ilocks : the brightness of the flame dazzles their eyes, which are only 
flitted for seeing in the dfetrk : and they are afraid to venture blindly 
into thiase places which they know to be filled with their enemies. 
*^It is equally true of all this kind, that they hunt rather by the sight 
than the smell ; and it sometimes happens that the lion pursues 
either thejackall or the wild dog while they are hunting upon the 
scent, and when they have run the beast down he comes in and mo- 
nopolizes the spoil. From hence probably may have arisen the 
story of the lion's provider : these little industrious animals may 
oflen, it is true, provide a feast for the lion, but they have hunted 
merely for themselves, and he is an unwelcome intruder upon the 
fruits of their toil.'' 

The lion when hungry boldly attacks all animals that come in his 
way; but as he is very formidable, and as they all seek to avoid 
him, he is oflen obliged to hide, in order to take them by surprise. 
For this purpose he crouches on his belly in some thicket, or among 
the long grass which is found in many parts of the forest : in this 
reatreat he continues, with patient expectation, until his prey comes 
within a proper distance, and he then springs after it fifteen or 
twenty feet from him, and and often seizes it at the first bound. If 
he misses the effort, and in two or three reiterated springs cannot 
seize his prey, he continues motionless for a time, seems to be very 
sensible of his disappointment, and waits for a more successful op- 
portunity. In the deserts and forests, his most usual prey are the 
gazelles and the monkeys, with which the torrid regions abound. 
The latter he takes when they happen to be upon the ground, for 
he cannot climb trees like the cat or the tiger. He devours a great 
deal at a time, and generally fills himself for two or three days to 
come. His teeth are so strong that he very easily breaks the bones, 
and swallows them with the rest of the body. It is reported that 
he sustains hunger a very long time, but thirst he cannot support in 
an equal degree, his temperament being extremely hot; some have 
even asserted that he is in a continual fever. He drinks as often 
as he meets with water, lapping it like a cat, which, as we know, 
drinks but slowly. He generally requires about fifteen pounds of 
raw flesh in a day ; he prefers that of live animals, and particularly 
those which he has just killed. He seldom devours the bodies of 
animals when they begin to putrefy ; and he chooses rather to hunt 
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for a fresh spoil, than to return to that which he had half devoured 
before. However, though he usually feeds upon fresh provision, 
his breath is very offensive, and his uT\ne insupportable. 

The roaring of the lion is so loud, that when it is heard in the 
night, and re-echoed by the mountains, it resembles distant thunder. 
This roar is his natural note ; for when enraged he has a different 
growl, which is short, broken, and reiterated. The roar is a deep 
hollow growl, which he sends forth ^ye or six times a-day, particu- 
larly before rains. The cry of anger is much louder, and more 
formidable. This is always excited by opposition ; and upon these 
occasions, when the lion summons up all his terrors for the combat, 
nothing can be more terrible. He then lashes his sides with his 
long tail, which alone is strong enough to lay a man level. He 
moves his mane in every direction ; it seems to rise and stand like 
bristles round its head ; the skin and muscles of his face are all in 
agitation ; his huge eye-browt half cover his glaring eye-balls ; he 
discovers his teeth, which are formed rather for destruction than 
chewing his food ; he shows.his tongue covered with points, and ex- 
tends his claws, which appear almost as long as a man's fingers. 
Prepared in this manner for war, there are few animals that will 
venture to engage him, and even the boldest of the human kind are 
daunted at his approach. The elephant, the rhinoceros, the ti^^er, 
and the hippopotamus, are the only animals that are not afraid 
singly to make opposition. 

<< Nevertheless, neither the leopard nor the wild boar, if provoked, 
will shun the combat; they do not seek the lion to attack, but will 
not fly at his approach ; they wait his onset, which he seldom makes 
unless compelled by hunger ; they then exert all their strength, and 
are sometimes successful. We are told of the combat of a lion and 
a wild boar, in a meadow near Algiers, which continued for a long 
time with incredible obstinacy. At last both were seen to fall by 
the wounds they had given each other, and the ground all about 
them was covered with their blood. These instances, however, are 
very rare,- for the lion is in general the undisputed master of the 
forest Man is the only creature that attacks him with almost cer- 
tain success, with the assistance of dogs and horses, which are trained 
to the pursuit. These animals, that in a state of nature would have 
fled from the presence of the lion in an agony of consternation, when 
conscious of the assistance of man, become pursuers in their turn, 
and boldly hunt their natural tyrant. The dogs are always of the 
large breed ; and the horses themselves, as Gresner assures us, must 
be of that sort called Charossi, or lion-eyed, all others of this kind 
flying at the sight of the lion, and endeavouring to throw their riders. 
When the lion is roused, he recedes with a slow proud motion ; he 
never goes off directly forward, nor measures his paces equally, but 
takes an oblique course, going from on^side to the other, and bound- 
ing rather than running. When the hunters approach him, they 
either shoot or throw their javelins ; and in this manner disable him 
before he is attacked by the dogs, many of whom he would othfiur* 
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wise destroy. He is very vivacious, and is never killed at once, 
but continues to fight desperately even after he has received his mor- 
tal blow. He is also taken by pit-falls, the natives digging a deep 
hole in the ground, and covering it slightly over with sticks and 
earth; which, however, give way beneath his weight, and be sinks 
to the bottom^ from whence he has no means of escape. But the 
most usual manner of taking this animal is while a cub, nnd incapa- 
ble of resistance. The place near the den of the lioness is generally 
well known by the greatness of her depredations on that occasion ; 
the natives, therefore, watch the time of her absence, and, aided by 
a swift horse, carry off her cubs, which they sell to strangers, or to 
the great men of their country." 

The lion while young and active lives by hunting in the forest, at 
the greatest dbtance from any human habitation, and seldom quits 
this retreat while able to subsist by his natural industry; but when 
he becomes old, and unfit for the purposes of surprise, he boldly 
comes down into places more frequented, attacks the fiocks and herds 
that take shelter near the habitation of the shepherd or the husband- 
man, and depends rather upon his courage than his address for sup- 
port. It is remarkable, however, that when he mnkes one of these 
desperate sallies, if he finds men and quadrupeds in the same field, 
he only attacks the latter, and never meddles witb men, unless they 
provoke him to engage. It is observed that he prefers the fiesh of 
camels to any other food ; he is likewise said to be fond of that of 
young elephants : these he often attacks before their trunk is yet 
grown, and unless the old elephant comes to their assistance, he 
makes them an easy prey. 

The lion is terrible upon all occasions, but particularly at those 
seasons when he is incited by desire, or when the female has brought 
forth. It is then that the lioness is seen followed by eight or ten 
malCvS, who fight most bloody battles with each other, till one of them 
becomes victorious over all the rest. She is said to brin^forth in 
spring, and to produce but once a-year. " With rtspect to the 
time of gestation, naturalists have been divided, some asserting that 
the lioness went with young six months, and others but two. The 
time also of their growth and their age have hitherto been left in 
^obscurity; some asserting that they acquired their full growth in 
three years, and others that they required a longer period to come 
to perfection ; some saying (and among this number is M. Bufibn) 
that they lived to but twenty, or twenty-two years at most ; others 
making their lives even of shorter duration. All these doubts are 
now reduced to certainty ; for we have had several of these animals 
bred in the Tower; so that the manner of their copulation, the time 
of their gestation, the number they bring forth, and the time they 
take to come to perfection, are all pretty well known. Although 
the lion emits his urine backwards, yet he couples in the ordinary 
manner ; and, as was said before, his internal structure in almost 
every respect resembles that of a cat. The lioness, however, is 
upon these occasions particularly fierce^ and often wounds the lion 
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in a terrible manner. 8he goes with young, as I am assured bj her 
keeper, no more than five months ; the young ones, which are never 
more than two in number, when brought forth, are about the size of 
a large pug dog, harmless, pretty, and playful; they continue the 
teat twelve months, and the animal is more than ^ye years in com- 
ing to perfection. As to its age, from its imprisoned state we can 
have no certainty ; since it is very probable that, being deprived of 
its natural climate, food, and exercise, its life must be very much 
abridged. However, naturalists have hitherto been greatly mistaken 
as to the length of its existence. The great he-lion, called Pompey, 
which died in the year 1760, was known to have been in the Tower 
for above seventy years ; and one has since died there which was 
brought from the river Gambia, aged above sixty-three. The 
lion, therefore, is a very long-lived animal : and very probably, in 
hb natural forests, his age exceeds even that of man himself." 

In this animal, all the passions, even of the most gentle kind, are 
in excess, but particularly the attachment of the female t6 her young. 
The lioness, though naturally less strong, less courageous, and less 
mischievous than the lion, becomes terrible when she has got young 
ones to provide for. She then makes her incursions with even more 
intrepidity than the lion himself; she throws herself indiscriminately 
among men and other animals ; destroys without distinction ; loads 
herself with the spoil, and brings it home reeking to her cubs, whom 
she accustoms betimes to cruelty and slaughter. She usually brings 
forth in the most retired and inaccessible places ; and when she fears 
to have her retreat discovered, oflen hides her tracks, by running 
back her ground, or by brushing them out with her tail. She some- 
times, also, when her apprehensions are great, transports them from 
one place to another, and, if obstructed, defends them with deter- 
mined courage, and fights to the last. 

The lion is chiefly an inhabitant of the torrid zone, and, as was 
said, is always most formidable there ; nevertheless, he can subsist 
in more temperate climates, and there was a time when even the 
southern parts of Europe were infested by him. At present he is 
only found in Africa and the East Indies, in some of which countries 
he grows to an enormous height. The lion of Bildulgerid is said to 
be nearly five feet high, and between* nine and ten feet from the tip 
of the nose to the insertion of the tail. We have in the Tower at 
present one of above four feet high, that was brought from Morocco, 
which is the largest that for some time past has been seen in Europe. 
The ordinary size is between three and four feet, the female being, 
in all her dimensions, about one-third less than the male. There are 
no lions in America : the Puma, which has received the name of 
the American Lion, is, when compared, a very contemptible animal, 
having neither the shape, the size, nor the mane of the lion ; being 
known to be extremely cowardly, to climb trees for its prey, to sub- 
sist rather by its cunning than its courage, and to be inferior even 
to the animal that goes by the name of the American Tiger. We 
ought not, therefore, to confound this little treacherous creature with 
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tha Bdo^ wludi tH the iaaeot* Iwe eoDenred in denominating ihe 
long of beHU, aod'iriHGli th&f imn daMiibed as brave and mercirnl. 
"Indeed, the noaeniai mmudIb vbicfa tbey have given us of this 
animal'i gmeraw ^ and tcndeneM,. Apw that there must be wme 
fbuodittiao for the gaocrel belief of ili' Mod qualities; for mankind 
iddsmwr when they are ■n:fiDaDd tonneiD the same story. How- 
erar, peri«4M the cMttunofAriAofriiaOMi the comic poet, is belter 
ftnomd in pnetke, irin admea at to bare nothing to do with this 
aeatiire,b(ittoletlbelioiMiB'8UGfcl»ber(Mn) whelps."* 



'<TbeaiMiienUhadaM.jiag, Tint at lie paudAu dUliimt ' 
iammti^amemg birditMUtte tiger am4u^gMdniptdi.f la'StH, 
Bo qnadniped cab be mora beaatUbl than thai luwai; the .jgldair 
moMbneai of hit ban-, which liea ttiiidi ■nootbar-^ aadAueivitt 
greater brigbtneHlhab even that oftheleopanl; tweztndiebiid» 

MOfihe atraaka vith which be u nuurlt^i tod tiiehi^bt yeOow 



ooloarof the groand lAaA lbey.dmn^> tt'c 
holder. To thia bean^ of ad«fffa« ia a&ed aa extrem^jr dMul 
h largv indeed thaa that of the leopaid,bvt aMn atwler. 



■ore delicate, and beapAaking the moat eMreme miteM a and 9fp- 
Etf. Unhi^j, bowOTW, this anfanaPa diipoiitiBn ■ aa Irtialiimwi ' 
aa its form ia ulnrirtUe, u if ProrideDce wai wifDng td ifaow the 

■mall value of beautjr, by bestowing it on the moat noxions of quad- 
rupeds, WeliBve, at present, one of these animals in the Tower, 
which to the view appears the most ^ood-natn red andharmleai crea- 
ture in the world : its physiognomy is far from fierce or ang^y ; it 
haa not the commanding stem countenance of the lion, but a gentic 
placid air ; yet for oil this it is fierce and savage beyond measure; 
neither correction can terrify it, nor indulgence can tame." 

The diief and most observable disunclion in the tiger, and in 
which it differs from all others of the mottled kind, is in the Wpe of 
its colours, which run in streaks or bands in the same direction u 
his ribs, from the 'back down to the belly. The leopard, the panther, 
and the ounce, are all partly covered like this animal, but with this 
difference, that their colours are broken in spots all over the body; 
whereas in the tiger they stretch lengthwise, and there is scarcely a 
round spot to be found on his skin. Beudes this, there are other 
obserrable distinctions', the tiger is much larger, and often found 
bigger than even the lion bunself ; it is much slenderer also in pro- 
portion to its size, its legs shorter, and its neck and body longer, la 
ahort, of all other animals, it moat reaembles the cat in ohape; and 

* ^* XCI A^ont rii^ifi u rtku rfi^n- 

t Tantam autem pmitat palchrituduie tigri* later alias fKras, qasntnn 
later volncrw pavo. 
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if weooDcenre the latter magnified to a very great degree, we shall 
have a tolerable idea of the former. 

In classing carnivorous animals, we may place the lion foremost ; * 
and immediately afler him follows the tiger, which seems to partake 
of all the noxious qualities of the lion, without sharing any of his 
good ones. To pride, courage, and strength, the lion joins great- 
ness, clemency, and generosity ; but the tiger is fierce without pro- 
TocattoQ, and cruel without necessity. The lion seldom ravages 
except when excited by hunger ; the tiger, on the contrary, though 
glutted with slaughter, is not satisfied, still continues the carnage, 
and seems to have its courage only inflamed by not finding resist- 
ance.t In falling in among a flock or a herd, it gives no quarter, 
but levels all with indiscriminate cruelty, and scarce finds time to 
appease its appetite, while intent upon satisfying the malignity of its 
nature. It thus becomes the scourge of the country where it is found ; 
it fears neither the threats nor the opposition of mankind ; the beasts 
both wild and tame fall equally a sacrifice to its insatiable fury ; the 
young el^^hant and the rhinoceros become equally its prey, and it 
not unfrequently ventures to attack even the lion himself. 

It is happy for the rest of nature that this animal is not common, 
and that the species is chiefly confined to the warmest provinces of 
the East. The tiger is found in Malabar, in Siam, in Bengal, and 
m all the countries which are inhabited by the elephant or the 
fiunoceros. Some even pretend, that it has a friendship for, and 
oflen accompanies the latter, in order to devour its excrements, 
which serve it as a purge. Be this as it will, there is no doubt but 
that they are c^en seen together at the sides of lakes and rivers, 
where. they are probably both compelled to go by the thirst which in 
that torrid climate they must very oden endure. It is likely enough, 
also, that they seldom make war upon each other, the rhinoceros 
being a peaceable animal, and the tiger knowing its strength too well 
to venture the engagement. li is still more likely that the tiger 
£nds this a very convenient situation, since it can there surprise a 
^greater number of animals, which are compelled thither from the 
same motives. In fact, it is generally known to lurk near such 
places where it has an opportunity of choosing its prey, or rather 

^ The remainder of this description is taken from M« Bnffiam except 
•where marked with commas. 

fi- There is a sort of cruelty in the devastations of the tiger unknown to 
the generous lion, as well as a poltroonery in its sudden retreat on any dis- 
appointment. *'In the beginning of this century,** says Mr. Pennant, 
**' some gentlemen and ladies, behig on a party of pleasure, were seated 
binder a shade of trees on the banks ofVri^rin Bengal, when they observed 
a tiger pv eparing for its fatal spring ; one of the ladies, with amazing 
j>resence of mind, laid hold of an umbrella, and anfurled it in the animal*s 
face, which'instantly retire^, and thus gave the company an opportunity of 
Temoving from so terrible a neighbour. Another party, however, had not 
the same good fortune : a tiger darted among them while they were at 
jdinner, seized on one gentleman, carried- him off, and he never was moot 
Jheard of."] 

VOL. J.— No. XIX. 3 1 
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of multipijiflo* its massacres. When it had killed one, it often goes 
to destroy others, swallowing their Wood down at large draughts, 
and seeming ratlier glutted than satiated with its abundance. 

However, when it has killed a large animal, such as a horse or a 
bufikic it immediately begins to devour it on the spot, fearing to be 
disturbed. In order to feast at its ease, it carries offits prey to the 
forest, dragging it along with such ease, that the swiftness of its 
motion seems scarcely retarded by the enormous load it -sustains. 
From this alone we may judge of its strength ; but, to have a more 
just idea of this particular, let us stop a moment to consider the 
dimensions of this most formidable creature. Some travellers have 
compared it for size to a horse, and others to a buffalo, while othen 
have contented themselves with saying that it is much larger tlian a 
lion. We have recent accounts of this animal's magaittide that de* 
serve the utmost confidence. M. Buffon has been assured by one of 
his friends,- that he saw a tiger in the East Indies fifteen feet loag. 
** Supposing that he means including the tail, this aniontl, idlowtng 
four feet for that, must have been eleven feet from the tip of the nose 
to the insertion of the tail. Indeed, that which is now in the Tower 
is not so large, being, as well as I could measure, six feet from the 
tip to the insertion, and the tail was three feet more. Like all the 
rest of its kind, its motions are irregular and desultory ; it bounds 
rather than runs ; and like them rather chooses to take its prey by 
surprise than to be at the trouble of hunting it down.'" How lai^ 
a leap it can take at once we may easily judge, by comparing icbat 
it might do to what we see so small an animal as the cat aclually 
perform. The cat can leap several feet at a bound ; - and the tiger, 
who is ten times as long, can no doubt spring proportion ably. 

*' The tiger is the only animal whose spirit seems untameable. 
Neither force nor constraint, neither violence nor flattery, can pre- 
vail in the least on its stubborn nature. The caresses of the keeper 
have no influence on their heart of iron; and lime, instead of molli- 
fying its disposition, only serves to increase its fierceness and malig* 
nity. The tiger snaps at the hand that feeds it as well as that by 
which it is chastised : every object seems considered only as its 
proper prey, which it devours with a iook ; and, although confined 
by bars and chains, still makes fruitless efforts, as if to show its 
malignity when incapable of exerting its force." 

To give a still more complete idea of the strength of this terrible 
creature, we shall quote a passage from Father Tachard, who was 
an eye-witness of a combat between a tiger and three elephants, at 
Siam. For this purpose, the king ordered a lofty palisade to be 
built of bamboo cane, about a hundred feet square; and in the midst 
of this were three elephants appointed for combating the tiger. 
Their heads and a part of their trunk were covered with a kind of 
armour, like a mask, which defended that part from the assaults of 
the fierce animal with which they were to engage. As soon, says 
this author, as we were arrived at the place, a tiger was brought 
forth from its den, of a size much larger than we had ever seen before. 
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It WM not at first let looee, but held with cords, «q tbM one of the 
elephants approadui^, gave it three or four terrible blows with its 
trunk on the back, with such force^ that the tiger was for sobeio time 
stunned, and lay without motion at if it had been dead. However, 
as soon as it was lei loose, and at full liberty, although the firat blows 
had greatly abated its fury, it made at the elephant with a loud 
shnek, and aimed at seizing his trunk. But the elephant,, wrinkling 
it up with great dexterity, received the tiger on his great teeth, and 
tossed it up into the air. This so discouraged the furious animal, 
that it no more ventured to approach the elephant, but made several 
circuits round the palisade, often attempting to fly at the spectators. 
Shortly after, three elephants were sent against it, and they con* 
tinned to strike it so terribly with their trunks, that it once more lay 
for dead ; and they would eertainly have killed it» bad not there been 
a stop put to the combat. 

From this account we may readily judge of the strength of this 
animal, which, although reduced to captivity, and held by cords^ 
though first disabled, and set alone against three, yet ventured to.con* 
timie- the engs^ment, and even that against animals covered and 
protected from its fury. 

^^ Captain Hamiltoa ibforms us, that in the Sundah Rs^h's 
doBdinibns there are three sorts of tigers in the woods, and that the 
smallest are the fiercest. This is not above two feet hight, appears 
to be extremely cunning, and delights in human flesh. The second 
kind is about three feet high, and hunts deer and wild hogs, besides 
the little animal which has been already described under the name 
of the Cbevrotain, or Guinea-deer. The tiger of the largest sort is 
above three feet and a half high; but, although endowed with greater 
powers, is by no means so rapacious as either of the fonner.. This 
formidable animal, which is called the Royal Tiger» (one of which 
we have at present in the Tower), does not seem so ravenous nor so 
dangerous, and is even more cowardly. A peasant in that country, 
as this traveller informs us, had a bufialo fallen into a quagmire, and 
while be went for assistance, there came a. large tiger, that with its 
ff ngle strength drew forth the animal, which the united force of many 
men oould not eflect. When the people returned to the place, the 
first object they beheld was the tiger, who had thrown the buifalo 
over its shoulder, as a fox does a goose, and was carrying it away, 
with the feet upward, towards its den : however, as soon as it saw 
the men, it let fall its prey, and instantly fled to the woods ; but it 
had fveviously kiUed the hufiab, and sucked its blood ; and, no 
doubt, the people were very well satisfied with its retreat. It may 
be observed, that some East Indian bufiaioea weigh above a thousand 
pounds, which is twice as heavy as the ordinary run of our black 
battle ; so that from hence we may form a conception of the enormous 
strength of this rapacious animal, tliat .could thus run off .with a 
weight at least twice as great as that of itself. 

** Were this s^imal as common as the panther, or even as the Hon 
himself, thus furnished as it is with the power to destroy, and the 
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ftppedte for slaughter, the country would be uninhiibitable where it 
resiclM. But luckily the species is extremely scarce ; and has beenr 
so since the earliest accounts we have had of the tiger. About the 
times of Augustus, we are assured by Pliny ^"^ that when panthers 
were brought to Rome by hundreds, a single tiger was consuiered as 
an extraordinary sight; and he tells us, that Uie Emperor Claudius 
was able to procure four only, which shows how difficultly they were 
procured. The incredible fierceness of this animal may be, in some 
measure, the cause of the scarcity which was then at Rome, since it 
was the opinion of Varro, that the tiger was never taken alive : f 
but its being a native only of the East Indies, and that particularly of 
the warmer regions, it is not to be wondered that the species should 
be so few." 

We may therefore consider the species of the true streaked tiger 
as one of the scarcest of animals, and much less diffused than that of 
the lion. As to the number of its young, we have no certain 
accounts; however, it is said that it brings forth four or five at « 
time. Although furious at all times, the female, upon this occasioo, 
exceeds her usual rapacity ; and if her young are taken from her, 
she pursues the spoiler with incredible rage : he, to save a part, is 
contented to lose a part, and drops one of her cubs, with which she 
immediately returns to her den, and again pursues him ; he then 
drops another, and by the time she has returned with that, he gene* 
rally escapes with the remainder. If she loses her young entirely, 
she then becomes desperate, boldly approaches even the towns them* 
selves, and commits incredible slaughter. The tiger expresses its 
resentment m the same manner with the lion ; it moves the muscles 
and skin of its face, shows its teeth, and shrieks in the most frightful 
manner. Its note is very different from that of the lion, being rather 
a scream than a roar ; and the ancients expressed it very well when 
they said, that, tigrides indomitce raucant rugiuntque leones. 

The skin of these animals is much esteemed all over the East, 
particularly in China; the Mandarines cover their seats of justice in 
the public places with it, and convert it into coverings for cushions 
in winter. In Europe, these skins, though but seldom to be met 
with, are of no great value, those of the panther and the leopard 
being held in much greater estimation. This is all the little benefit 
we derive from this dreadful animal, of which so many falsehoods 
have been reported ; as, that its sweat was poisonous, and the hair 
of its whiskers more dangerous than an envenomed arrow. But the 
real mischiefs which the tiger occasions while living are sufficient, 
without giving imaginary ones to the parts of its body when dead. 
In fact, the Indians sometimes eat its flesh, and find it neither dis* 
agreeable nor unwholesome. 

There is an animal of America which is usually called the Red 
Tiger, but M. Bufibn calls it the Cougar, which, no doubt, is very 

♦ Plin. Hist. Nat. lib. viii. c. 17. 

t Tigris vivus capi adhuc non potuit. Var. deLdng. Lat^ 
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diflferent from the tig^ of the East. Soine, howerer, have thought 
proper to rank both together; and I will take leave to f([^ow their 
example, merely because the cougar is more like a tiger in every 
thing, except the colour, than any other animal I know, having the 
head, the body, and the neck shaped very much in the same manner. 
Of these slight differences words would give but a very faint, idea ; 
it will be, therefore, sufficient to observe, that they are both equally 
slender, and are smaller, where the neck joins the head, than others 
of the panther kind. There is one at present in the Tower; and it 
seemed to me, as well as I could see it through the bars, that were 
it properly streaked and coloured, it would in all things resemble a 
small tiger. It is, however, of a very different colour, being of a 
deep brown, and the tail very long and pointed. It is rather darker 
on Uie back ; under the chin it is a little whitish, as also on the lower 
part of the belly. 

Of all the American animals, this is the most formidable and mis- 
chievous, even their pretended lion not excepted. It is said there 
are several sorts of them ; and, as well as I can remember^ I have 
seen one or two here in England, both differing from the present in 
size and conformation. It is, indeed, a vain endeavour to attempt 
to describe all the less obvious varieties in the cat kind. If we ex- 
amine them minutely, we shall find the differences multiply upon us 
so much, that, instead of a history, we shall only be paid with a 
catalogue of distinctions. From such of them as I have seen within 
these last six years, I think I could add two animals of this species, 
that have not been hitherto described, and with the names of which 
he that showed them was utterly unacquainted. But it i^ a poor 
ambition that of being eager to find out new distinctions, or adding 
one noxious animal more to a list that is already sufficiently numer- 
ous. Were the knowing a new variety to open an unknown history, 
or in the least to extend our knowledge, the inquiry would be then 
worth pursuing ; but what signifies mentioning some trifling difference, 
and from thence becoming authors of a new name, when the differ- 
ence might have originally proceeded either from climate, soil, or 
indiscriminate copulation ? 

The cougars are extremely common in South America, and, where 
the towns border upon the forest, they make frequent incursions by 
night into the midst of the streets, carrying off fowls* dogs, and other 
domestic creatures. They are, however, but weak and contemptible 
compared to the great tiger, being found unable to cope with a 
single man. The Negroes and Indians are very dexterous in en- 
countering them ; and some, even for the sake of their dcios, seek 
them in their retreats. The arms in this combat, seemingly so 
dangerous, are only a lance of two or three yards long, made of 
heavy wood, with the point hardened in the fire, and a kind of scimitar 
of about three quarters of a yard in length. Thus armed, they wait 
till the tiger makes an assault against the led hand, which holds the 
lance, and is wrapped up in a short cloak of. baize. Sometimes the 
animal, aware of the danger, seems to decline the combat; but then 
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wliib 1m k defeadiag UomU; to iii^e:« fin^ ^«oop,tbeffe« 

Ibfe, M Iho creiitoire isds the;Iaii6e^ U grasps k wkt ooe of iUmvib^ 
Md with tiM odnr ttiikei mt Ite un rnhkh hMitk* Tkm il »Um 
tho penmi mukfymim % bfow Iritb hk MtHililr,iviiiQbli»4sepC eiMi* 
cmM^ with, the D^ktk hmi, mui temUnosft dte cratiiin^ wUilr 
iHnt&it^dimiHilMysk«nreged» Int iortaaHy loUviMtolbB^teigiaikf 
Batttiea, noiifiiig •Mtfa^stcdcab.kk totally ikfritmi af'ik^ p^mm 
of ■BtioD; md tht cQiahiitMrt»; killii^ it at Ms lewwffc^ i<ri|^ tiwi Mnu 
GHli off AalMsd^ and fEetarnt tol» eoB^pan^^ 
Ike tfopUai of fak mtoiy. 

Tlik aaJpaaJr a> w> aia is mf e d >- k oAob moreitwcoaifiiliigtit 
thaoneodile^aiklUktlieoiily ifiisdbtaped.ttitiaftiknoClkEi tM«K 
tWkaotaihudof tlieaiigagwiMDl. It aiBitJba aoiiplniwt <(|gto 
tn nhiff in, fi iim ii plni iii nfwfnlj . Ihifi riTtinnrrlinnrj snwilat hfiniMi 
aHonb so torriUa and ofanoznk to.muk. • Bmk' aarlMUHit mm ^k, ' 
d«HffUNi>kni the foIlQfiiiii9.nMuui0c. Wbia Ibe'.tigeiv koipflttid If^ 
thint, thai s eowi eontinwiHy to ooManeiit^ ooiiMa4aiiiift!»lh« rivK* 
aida to^drink, tha crooodile^ minek taaket no dkt k iatka itk ka fffii^ 
liftii.itahaMialpoirewateritosaae it: .the tiger)^ nal'kai aii|MMiii< 
than the other, and onaeqoaiBled irilh lkaibvoa«ftiM«feMiajyh«Mfp' 
fa utu wa to mmb it, and {dmigaa ita.damrim* thA Bjm effhaiiinkii 
dile^iwhiok ktke only v«biend>l9'|)ait of lU' body: ^iij^ Ikktha' 
49fQQodila «Mlaady difia under «atar,3iid tha iiyr g<tet' diwwi wi lk 
Mn^tekawilmMrdktkaBleigoifakMd; .fatkkiMMiMrthl- 
oombat contiiiiiea ftr soma tiaia^iiiiiil the %er kdaaaritedyi^ 
aak ■aMotfaaaatheeaee, UroiitidiwMad aaamyw. - 

These animak are oommon in Gokna.* Th^ were fonnerly i 
flwimming over in great numbers into the uland of Cayenne, to attack 
and ravage the flodcs and herds of the inhabitants. In the beginning 
they were a terrible scourge to the infant colony ; but by degrees 
they were repulsed and destroyed, and are now seen no longer at 
that place. They are found in Brazil, in Paraguay, in the country 
of the AmaaoDs, and in several other parts of South America. They 
often climb trees in quest of prey, or to avoid their panmera. TIuqf 
are deterred by fire, like all other animals of the eat kiod ; <ir» m6re 
properly speaking, they seldom venture near those places whefe 
they see it kindled, as they are always sure of their enenaes b^g 
near, and their nocturnal eyes are dazzled by the brightness of the 
blaze. From the description of this animaU one would be hardly 
led to suppose that its flesh was *good for food, and yet we have 
several accounts which allege the fact, some asserting it to be superioff 
even to mutton ; however, what Monsieur Desmarchak observes k 
most likely to be true, namely, that the most valuable part of thk 
animal is its skin, and that its fledik but indifferent eating, being 
generally lean> and usually having a strong fumet. 

♦ Baflbn, vol; aiiaf. p. 82* 
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THE PANTHER, AND THE LEOPARD. 

We have bkberto found no great difficulty in difltingnishing ooe 
animal from another, «ach carrying its own peculiar marks, which 
in some measure serve to separate it from all the rest. But it is 
otherwise when we come to those of the cat kind that fill up the 
chasm between the tiger and the cat. The spots with which their 
skins are diversified are so various, and their size so equivocal, that 
it is no easy matter to distinguish the species, particularly as- we 
have little else but the spots and the size to guide us in making the 
distinction. If we regard the figure and divennty of the spots, we 
shall find many varieties not taken notice of by any naturalist ; if 
we are led by the size, we shall find an imperceptible gradation from 
the cat to the tiger. It woukl be vain, therefore, to make as many 
varieties in these animals as we see differences in spots or stature;- it 
will be sufficient to seiae the most general distinctions, and leave the 
rest to suefa as are fond of more minute disquisitions. 

Of all this tribe, whose skins are so beautifully spotted, and whose 
natures are so mischievous, the Panther may be considered as the 
foremost. This animal has been by many naturalists mistaken for 
the tiger, and in fact it approaches next to it in size, fierceness, and 
beauty. It is distinguished, however, by one obvious and leading 
character, that. of being spotted, not streaked ; for in this particular 
the tiger differs from the panther, the leopard, and almost all the 
inferior ranks of this mischievous family. 

This animal, which M. Buffon calls simply the Panther, Linnceus 
the Pard,'Gesner, the Pardalis, and ihe modern Latins the Leo- 
pardus ; this animal, I say, which goes by too many names, and 
which the English have indiscriminately called by the name of tlie 
Panther or the Leopard, may be considered as the largest of the 
kind, and is spotted in a manner somewhat difierent from those that 
are smaller. Ab those spots, however, make the principal difference 
between, it and the lesser animals, which it otherwise resembles in 
shape, size, disposition, and beauty, I will first show these slight 
distinctions, and mention the names each animal has received in 
consequence thereof, and then proceed to give their history together, 
still markbg any peculiarity observable in one of the species which 
is not found in the rest. 

Next to the great panther, already mentioned, is the animal which 
M. Buffon calls the Leopard, a name which he acknowledges to be 
given arbitrarily, for the sake of distinction. Other naturalists have 
not much attended to the i^ight differences between this and the 
great panther, nor have they considered its discriminations as suffi- 
cient to entitle it to another name.. It has hitherto, therefore, g^e 
under the name of the Leopard, or Panther of Senegal, where it is 
chiefly found. The differences between this animal and the former 
are these : the large panther is oflen found to be six feet long from 
the tip of the nose to the insertion of the tail ; the panther of Sene- 
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gal is not above four. The large panther is marked with spots in 
the manner of a rose, that is, five or six make a kind of circle, and 
there is generally a large one in the middle ; the leopard of Senegal 
has a much more beautiful coat, the yellow is more brilliant, and 
the spots are smaller, and not disposed in rings, but in clusters. Ai 
to ihe rest, they are both whitish under the belly ; the tail in both is 
pretty long, but rather longer in proportion in the latter than in the 
former. To these two animals, whose differences seem to be so 
very minute, we may add a third, namely, the Jaguar or Panther of 
America. This in every respect resembles the two former, except 
in the disposition of its spots, and that its neck and head are rather 
streaked than spotted. The jaguar is also said to be lower upon 
its legs, and less than the leopard of Senegal. These three quad- 
rupeds, as we see, have but very slight differences, and the prindpal 
distinction used by M. Buffon is taken from the size ; the first, as 
he says, is usually six feet long, thef second four feet, and the last 
about three : however, it appears from the particular subjects of his 
description, that the panther in his possession was not above three 
feet seven inches long ; that the leopard's skin which he describes 
was about four; and that the jaguar, at two years old, was between 
two and three feet long, which, when come to its full growth, would 
no doubt be four feet long, as well as the two former. From hence, 
therefore, we may conclude, that the size in these animals is not 
sufficient to make a distinction among them ; and that those who 
called them all three by the indiscriminate names of the leopard and 
the panther, if not right, were at least excusable. Of those which 
are now to be seen in the Tower, the jaguar, or the American 
panther, is rather the largest of the three, and is by no means the 
contemptible animal which M. Buffon describes it to be; the leopard 
is the least of them, and has by some travellers been supposed to be 
an animal produced between the panther and the ounce, an animal 
which resembles, but is less than any of the former. These three 
animals we may therefore rank together, as they agree pretty nearly 
in their robe, their size, their dispositions, and their ferocity. 

We come next to an animal confessedly different from any of the 
former, being much smaller, and its colour more inclining to white. 
Its name, however, in our language, has caused no small confusion. 
It has been generally called by foreigners the Onza, or the Ounce, 
and this name some of our own writers have thought proper to give 
it; but others of them, and these the most celebrated, such as 
Willoughby, have given this name to a different animal, with a short 
tail, and known to the ancients and moderns by the name of the 
Lynx. I confess myself at a loss in this case whom to follow; the 
alteration of names should be always made with great caution, and 
never but in cases of necessity. If we follow Willoughby, there will 
be an animal of the panther kind, very distinguishable from all the 
rest, left without a name ; and if we recede from him, it will serve to 
produce some confusion among all the numerous class of readers and 
writers who have taken him for their guide : however, as he seems 
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faimaelf to have, been an innovator, the name of the lynx having been 
long adopted into out language before, it was unnecessary to give 
the animal that bore it another name, and to call that creature an 
ounce which our old writers had been accustomed to know by the 
Latin appellation ; for this reason, therefore, we may safely venture 
to take a name that has been long misapplied from the lynx, mni 
restore it to the animal in question. We will therefore call that 
animal of the panther kind, which is less than the panther, and with 
a longer tail, the Ounce ; and the lynx may remain in possession 
of that name by which it was known among all our old Englisk 
writers^ as well as by all antiquity. 

The Ounce, or the Onza of Linnseus, is much less than the 
panther, being not at most above three feet and a half long; how- 
ever, its hair is much longer than that of the panther, and its tail 
still more so. The panther of four or five feet long has a tail but of 
two feet, or two feet and a half. The ounce, which is but about 
three feet, has a tail oflen longer than the rest of its body. The 
colour of the ounce is also apparently different, being rather more 
inclining to a cream colour, which is deeper on the back, and whiter 
towards the belly. The hair on the back is an inch and a half long, 
and that on the belly two inches and a half, which is much longer 
than that of the panther. Its spots are disposed pretty much in the 
same manner as the large panther, except that on the haunches it is 
rather marked with stripes than with spots. 

Descending to animals of this kind that are still smaller, we find 
the Gatamountain, which is the Ocelot of M. BujQbn, or the Tiger 
Cat of most of those who exhibit it as a show. It is less than the 
ounce, but its robe more beautifully variegated. It is an American 
animal, and is about two feet and a half in length from the nose to 
the insertion of the tail. It is extremely like a cat, except that it is 
larger and slenderer, that its colours are more beautiful, and its tail 
rather shorter. The fur is of a reddish colour, the whole beautified 
with black spots and streaks of different figures. They are long on 
the back, and round on the belly and paws. On the ears are black 
stripes, which run across ; but in other respects they entirely resem- 
ble those of a <;at. These colours, however, which naturalists have 
taken great pains minutely to describe, are by no means permanent, 
being dijQerently disposed in different animals of the same species. 
I remember to have seen an animal of this size, but whether of this 
species I will not pretend to say, some years ago, that was entirely 
brown, and was said also to have come from America. 

From this tribe of the cat kind, with spotted skins and a long tail, 
we come to another with skins diversified in like manner, but with 
a shorter tail. The principal of these is the Lynx, the name by 
ivhich the animal was known to iBlian, among the ancients; and to 
all our old English writers among those of a more modern date. This 
name has been corrupted by the Portuguese into the word Ouze ; 
and this corruption has been adopted by Ray, who has improperly 
cafled this animal the Ounce, after some^ of the foreign travellers. 

VOL. I.— No. XIX. 3K 
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Tba firat itriking distiDcLian between the lynx and all those of Ihe 
panther kind, is in its tail, which is at least half as ahort in propor- 
tion, and black at the exlremitj. Its fur is much longer, the spots 
on the skin less vivid, and but confufiedly mingled with the rest. 
Its ear^ sre mucli longer, and tipped at the point with a black tuft 
of hair. The colour round the eyes is white, and the physiognomy 
more placid and gentle. Each hair of this animalis of threedifferent 
colours: (he root is of a greyish brown; the middle red, or of an 
ash colour.; and the ends white. This whiteness at the ends takes 
up so small a part of the particular hair, that it does not prevent us 
from seeing the principal colour, which is that in the middle pari; 
so that it only makes the surface of the jbody appear as if it van 
silvered over: however, the hair of which the spots constslhasno 
white at the ends, and at the roots it is not quite so black as the 
other part This animal is not above the size of the ounce, but is 
rather stronger built, and it has but twenty-eight teeth ; whereas all 
the rest of the cat kind alreadj- mentioned have thirty. 

Another animal of this kind is called theSyagush,or,QsM.Bufibn 
names it, the Caracal. It is a native of tlie East Indies, and resem- 
bles the Ijnx in size, in form, and even in the singulu'ity of being 
lufted at the tips of the ears. However, the syagueh differs in not 
being mottled as the lynx is ; its fur, or rather hair, is rougher and 
shorter, its tail is rather longer, its muzzle more lengthened, its phy- 
aiognomy more fierce, and its nature more savage. 

The third and last animal that need to be mentioned of this kind, 
is that which M. Buflfbn calls the Serval, and which he has first 
described. It is a native of Malabar, resembling the panther in its 
spots, but the lynx in the shortness of its tail, in its size, and in its 
strong-built form. 

These seem to be all the principal distinctions among animals of 
the panther kind, from the hrgest «f this tribe down fo the doaMstic 
Cat, which is tba smallest of all these Serce wd mischievsuB varieties. 
In all, their nature seems pretty 'much the same, beiof . equally 
fierce, subtle, cruel, and cowahlly. The panther, mcluding tlw 
leopard and the jaguar, or AmericaD panther, as tiiey are the largest, 
•o also are tbey the most dangerous of this kind ; for thewbote rsos 
of cats are noxious in proportion to their power to do miscbiefi 
They inhabit the most toirid latitudes of India, Afri«Oi and Aneria, 
Uid have never been able to multi{dy beyottd the torrid sone. Tb«y 
are generally found in the thickestand the most entangled forests, 
and often near reoiote habitations, where they watoh to surprise 
all kinds of domestic animals. They very seldom attack laan, even 
though provdied by him; they rather seem desirous, of finding 
safety by flight, or by climbing trees, at which they are T^y ospert. 
In this manner also they often pursue their ^ley; and b«ng ^lert 
at seizing it as well above as below, they causa a vast destruction. 
Of all other aniroab these are the most sullen, and, even to a pro- 
verb, untameable. They still preserve their fierce and treacheroiis 
spirit; andat those places where tbey are exposed to be seen aoKHig 
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others, we oflen observe,, that while their keeper is familiar with the 
lion or the bear, yet he is apprehensive of the large panther, and 
keeps it bound with the shortest chain. 

As the ounce difiers from these in figure and size, so also it seems 
to differ in disposition, being more mild, tractable, and tame. These 
we frequently see as harmless and innocent as cats ; and there is 
one at present in the Tower, with which the keeper plays without the 
smallest apprehension. I own I was not a little uneasy, at first, for 
the man, when he put his hand through, the bars, and called the 
animal by its name; but was a good deal surprised to see the 
creature, which one might suppose irritated hy . long confinement, 
come gently up to him, stroke his hand with its face, in the manner 
of a cat, and testify the utmost gentleness of disposition. The ounce, 
therefore, is remarkable for being easily tamed, and, in fact, it is 
employed all over the East for the purposes of hunting* Not, 
indeed, but that panthers themselves are sometimes used for. this 
purpose ; but they are never thoroughly subdued like the former, 
being usually brought to the field in a carriage, and kept chained 
and caged until they are shown the gazelle or the leveret, which is 
their prey. This they pursue rather by three or four great springs, 
than by running. If they seize it by this sudden effort, it Gxkda no 
mercy; but if it escapes from their first effort, they never attempt 
to pursue, and appear quite disappointed and confounded at their 
mischance. It sometimes happens that they are so much enraged 
•at it that they attack rovea their employer, and his only resource to 
avoid their fury, is to throw them some small pieces of meat which 
he has brouglit with- him Cor that purpose. . 

The ounce, however, is not so dangerous, and is treated with 
more confidence and. familiarity. It is usually brought to the. field 
hoodwinked behind one of the horsemen. When the game appears, 
the ounce is instantly uncovered, and shown where it lies; upon 
which the fierce creature darts like an arrow to the place, and seizes 
it. at once, or, missing it, remains motionless on the place. It would 
be vain to attempt retrieving its disgrace by continuing the pursuit; 
for although it bounda with greater agility than most other animals, 
yet it is slow and awkward in running, and has no means of finding 
the animal it pursues by the smell, as is common among those of the 
dog kind. From hence, therefore, it appears how much superior 
the European method of hunting is to that of the Asiatic; since 
whatever amusement this exercise affords must arise from the con- 
tinuance of the chase, and from the fluctuation of doubt and ex- 
pectation, which raise and depress the pursuers by turns. All this 
an Asiatic hunter is deprived of; and. his greatest pleasure 
can scarcely be more than what among m is called coursing, in 
which the dog pursues the animal, and keeps it constantly in 
.view. ■ 

But it must, not ^ be supposed that it is from choice the Asiatics 
aise this method of chase ; for no doubt, were dogs serviceable among 



I Europe, they would be employed for the same 
purposes. But the fact is, that the extreme heat of ihc tropical 
climatea produces such universal putrefaction, and sends up euci) 
various and powerful scents, that dogs are at first bewildered \a the 
chase, and at last come to lose the delicacy of their scent entirely. 
They are therefore but little used in those warm countries ; and 
what could they avail in places where almost every other aoimal of 
the forest is stronger and more rapacious? I'he lion, the tiger, the 
panther, and the ounce, are all natural enemies to the dog, and 
attack him wherever he appears with ungovernable fury. The 
breed, therefore, in those places, would quickly be destroyed; so 
that they are obliged to have recourse to those animals which are 
more fitted to serve them, and Uius convert the ounce lo those pur- 
poses for which dogs are employed in Kurope. 

The Caiamountain, or Ocelot, is one of the fiercest, and, for its 
size, one of the most destructive animals in the world. It is, as n-aa 
before observed, a native of South America, and by no means 
capable of the same education as the ounce, which it moreapproaches 
in size than in disposition. Two of these, from whom M. BulToo 
has taken his description, were brought over from Carthagena, and 
having been taken from the dam when very young, were afterwards 
■uckled by a bilch. But before they were three months old, they 
had strength and ingratitude enough to kill and devour their nurse. 
Their succeeding (lerceness and malignity seemed to correspond with 
their first efforts ; for no arts could tame or soften their natures, and 
while they continued in their cages, they still testified an unceasing 
disposition for slaughter. When (heir food was given them, the 
male always served himself before the female venluri'cl tu touch a 
bit, and it waa not till he was satisfied that the other began. In 
their aavage stale, these animals are still more destructive : having 
great strength and agility, they very easily find and overtake thdi 
prey, which they pursue among the tops of the trees, as well as on 
the ground ; but what renders them still more mischievous, is their 
UDceasiog appetite rather for the blood than the flesh of their prey. 
They suck this with the greatest avidity, but frequently leave the 
carcass otherwise untouched, in order to pursue other animals for 
the blood in like manner. They generally ctmliaue on the tops of 
trees, like our wild cats, where they make their nest, and oflen 
bring forth their young. When they spy any animal they can 
master, and there are but few in the forest but what nre inferiw, 
they dart down upon it with inevitable exactness. 

The whole tribe of animals of the panther kind, with long taila, 
are ohieByinhabitanta, as was said, of the torrid zone; but those (^ 
the ihorutailed kind, and particularly the lyns, is principally found 
in the cold countriei that are bordering on the pole. The Ijnz is 
chiefly to be met with in the north ofGermany, Lithuania, Muscovy, 
Siberia, and North America. Those of the new continent, hovererr 
arc rather smaller than in Europe, as is the case with Blmost all their 
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quadrupeds; they are somewhat whiter also, but in other respects 
there is scarcely any difference to be found among them.* This 
animal has been called by some Lupus Cervarivs, or a creature 
compounded between a wolf and a stag ; but for what reason is hard 
to guess : it no way resembles either, in shape or in disposition. In 
its nature it exactly resembles the cat, except that, being bigger 
and nearly two feet long, it is bolder and fiercer. Like the cat, 
it climbs trees, and seeks its prey by surprise ; like the cat, it is 
delicate and cleanly, covering its urine with its paws ; and it resem- 
bles the wolf in nothing except its cry, which often deceives the 
hunters, and induces them to think they hear a wolf and not a lynx. 
This animal, also, is rather more delicate than the cat ; and after 
having once feasted upon its prey, will never return to it ag^n, 
but hunts the wo6ds for another. From hence may have arisen 
the common report of the lynx having of all other quadrupeds the 
shortest memory. This, however, is not the only idle story that 
has been propagated of it : as of its seeing with such perspicuity as 
to perceive objects through walls and mountains ; as of having its 
urine of such a quality as to harden and become a precious 
stone, with several others, propagated by ignorance or im- 
posture. 

The Syagush and the Serval are both so like all the rest of the 
cat kind in disposition, that it is but repeating the same account 
once more to give their distinct history. As the lynx is found only 
in cold countries, so the syagush is to be met with only in the warm 
tropical climates. It is used in the same manner as the ounce for 
hunting ; but it seems to have a property which the other has 
not, namely, that of being able to overtake its prey by pursuing 
it. Whether this is performed by having a finer scent than the 
former, or greater swiftness, we are not informed; being only 
•told, that when it overtakes either the gazelle or the antelope, 
it leaps upon their backs, and getting forward to their shoulders, 
scratches their eyes out, by which means they become an easy prey 
to the hunters. Some have called this animal the lion's provider ; 
and it is said that when it calls him to pursue his prey, its voice very 
much resembles that of one man calling another.t From hence 
we may conjecture that this animal pursues its prey in full cry, 
and that the lion only follows to partake or seize the spoil. The 
samer account is given also of the jackall ; and very probably it may 
be true, not only of these animals, but of some others, since it is 
natural enough to suppose that the lion will pursue whenever he is 
taught to discover his prey. 

We had one of those animals a few years ago sent over from the 
East Indies, but it was not able to endure the change of climate, 
and it died in a very short time after it was brought to the Tower. 

* Buffon. 

t Thevenot, vol. ii. p. 114. 
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Whether consumed by disease or not I cannot tell, but it seemed 
10 be much slenderer than tlie cat or the tyn\, and h» ears were 
much longer; however, it is a very strong creature for iis size, and 
iias been known lo kill a large dog in single combat:* never- 
' (heless it is, like bU of the cat kind except the lion, remarkable 
for its cowardice, and will never, except in cases of necessity, 
attack an animal that is its equal in strength or activity. For 
this reason, when brought into the field, and put upon a. service 
of danger, it obstinately refuses, and is alert only in the pursuit of 
animals thai are too feeble for resistance, or too timid to exert their 
■trength. 

From what has been said of this rapacious tribe, we perceive a 
timilitude in the manners and dispositions of them all, from the 
lion to the cat. The similitude of their internal conformation is 
still more exact ; the shorLness of their intestines, the number 
of their teeth, and the structure of their paws. The first of this 
class is (he Lion, distinguishable from all the rest by his strength, 
his magnitude, and his mane. The second is the Tiger, rather 
toDger than the lion, but not so tall, and known by the streaks 
and the vivid beauty of its robe; including also the American 
tigoror cougar, distinguishable by its size, next that of the tiger. 
Its tawny colour, and its spots. The third is the Panther end 
the Leopard. The fourth ii the Ounce, not so large as any of 
the former, spotted like (hem, but distinguishable by the cream- 
coloured ground of its hair, and tite great length of its tail, 
being above the length of its body. The filth is the Gata- 
nioiintain or Tiger Cat, less than the ounce, but differing par- 
ticularly in having a shorter tail, and being streaked down the 
.back like a tiger. The sixth is the abort-tailed kind, namely, 
the Lynx, of the size of the former, but with a riiort tail, streaked, 
and tbe lips of its ears tufted with blai^. The seventh is the 
Syagush, differing from the lynx in not being mottled like it, in 
not being so large, and in having the ears longer, though tipped 
with black, as before. The eighth is the iServal, resembling the 
lynx in its form, and the shortness of its tail, streaked also like it, 
but not not having the tips of its ears tufled. Lastly, the Cat, 
wild and tame, with all its varieties; all less than any of tbe 
former, but, like tliem, equally insidious, rapacious, and cruel. 

This whole race may be considered as the moat formidable enemy 
of mankind: there are others, indeed, stronger, but they are 
gentle, and never offer injury till injured; there are others more 
numerous, but (hey are more feeble, and rather look for safety by 
luding from man, than opposing him. These are the only quad- 
rupeds that make good their ground against him, and which may 
be said to keep some kingdoms of the earth in their own possession. 
How many extensive countries are there in Africa, where tbe 
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wild beasts are so numerous that man is deterred from liying^ 
amongst them, reluctantly giving up to the Hon and the leopard 
extensive tracts, that seem formed only for his delight and con- 
venience ! 
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